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RESUMO 
 
I n t rodução:  A obes idade  é  um dos  ma io res  desa f i os  de  s aúde 
púb l i ca  do  s éc u lo  XX I  e  Por tuga l  não  é  uma exc epção  em re l aç ão 
a  es te  p rob lema de  s aúde .  Fac t o res  d i e té t i c os  c o r roboram para  a  
obes idade  e  pa ra  o  exces so  de  peso  a t ravés  do  ba lanç o  
energé t i co ;  o  exc es so  de  inges t ão  de  energ ia  é ,  s em dúv ida ,  o  
ma i s  impor tan te  f ac t o r  d ie t é t i co  na  re l a ç ão  de  ganho  de  peso  e  
des envo l v im en to  da  obes idade .  É  d i f íc i l  med i r  a  quan t idade  de  
c om ida  do  c ons umo  ind i v i dua l  d i á r io  e ,  de te rm inar  a  inges tão  de 
t ipos  espec í f i c os  de  a l imen tos  é  com p l i cada .  A sepa raç ão  dos  
a l im en t os  em g rupos  pode  s e r  f e i t a  le vando  em con ta  suas  
c a rac te r ís t i cas  f ís i c as ,  qu ím ic as  e  nu t r i c i ona is ,  en t r e  ou t ras  
pos s ib i l i dades .  A quan t i dade  de  a l im en t o  que  é  inger i do  a  pa r t i r  de  
c ada  g rupo  de  c om ida  pode  te r  im pac to  no  peso  e ,  a lém d is so ,  a  
abor dagem do  g r upo  a l im en t a r  inger i do  pode  des c reve r  o  
c ompor tamento  a l imen ta r  de  f o rma ma is  ab rangen t e  do  que  a  
s im p les  inges t ão  de  nu t r ien tes ,  po is  os  nu t r i en tes  são  cons um idos  
a t r avés  de  a l imen tos  e  oco r rem em comb inação .  
Obj e t i vo :  O  ob je t i vo  des te  es tudo  f o i  exam inar  a  ass oc iação  en t r e  
os  g rupos  de  a l i men tos  inger i dos  du r an t e  as  re f e iç ões  e  os  
l anc hes  com o  s obr epeso  e  a  obes idade ,  numa amos t ra  
r ep r esen ta t i va  dos  adu l t os  da  popu laç ão  Por tuguesa ,  após  o  
c on t r o le  de  ac t i v idade  f í s i ca  e  ou t ros  f ac t o res  in t e r v i n ien tes .  
Mét odos:  A amos t r a  usada  na  p r es en t e  a ná l i s e  i nc lu i  i nd i v íduos  
ma io res  que  19  anos  (n= 32644 ;  15463  hom ens  e  17181  mu lhe r es ) .  
Os  pa r t i c i pan t es  f o r am se lec ionados  em se te  r eg iões  d i f e ren t es  de 
Por t uga l  ( NUT S I I  s ub -d i v i s ão) .  En t rev i s tador es  t r e inados 
c onduz i ram pessoa lm en t e  as  en t r ev i s tas  em  cad a  ag regado  
f am i l i a r  e  ob t i ve ram i n f o rmações  de  o rdem s oc ia l  e  demog rá f i cas ,  
es t i l o  de  v ida  e  s aúde ,  inc l u indo  in f o rmações  sobre  os  g rupos  
a l im en t a res  c onsum idos .  Para  ava l i a r  a  ass oc iação  en t re  o  
c onsumo  de  g rupos  de  a l im en tos  e  as  c a tegor i as  de  índ i c e  de 
mass a  c o rpora l  uma  aná l i s e  de  r eg r es são  log í s t i c a  mu l t i nom ia l  f o i  
r ea l i zada .  Ess a  aná l i se  f o i  usada  pa ra  c on t ro l a r  o  po tenc ia l  e f e i t o  
de  c on f us ão  de  a lgumas  va r iá ve is  ( in f o rmações  de  ced idas  po r  
ou t ro ,  gêner o ,  i dade ,  es co la r idade ,  r enda ,  t abag i smo e  a t i v i dade 
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f ís i c a )  e  es t imar  os  s eus  e f e i t os  s imu l t âneos  sobre  o  r i sc o  de 
ba i xo  peso ,  sobr epeso  e  obes idade .  O  pes o  no rma l  f o i  
c ons ide rado  com o r e f e rênc ia  e  as  ou t ras  ca t egor i as  de  índ i ce  de 
mass a  co r por a l  como va r i áve i s  dependen t es .  
Resul t ados:  Após  o  a j us t e  pa r a  os  con f und ido res  de  es t i l o  de  v i da  
e  a t i v i dade  f ís i c a ,  cons umo de  a l imen tos ,  c omo  le i t e  /  que i j o  /  
i ogu r t e  (O R:  0 .802  /  95% CI :  0 .775 -0 .833) ,  sopa  (OR:  0 . 74  /  95% CI :  
0 . 72 -0 .76) ,  pe i xe  (O R:  0 . 75  /  95% CI :  0 . 73 -0 .77) ,  s a lada  /  l egum es  
(O R:  0 .815  /  95% CI :  0 .791 -0 .839 )  e  bo los  /  choc o la t e  /  
s ob r emesas  (OR:  0 .817  /  95% CI :  0 .792 -0 .843)  du ran t e  as  
r e f e iç ões  pa rec iam r eduz i r  as  chances  de  es ta r  aba i xo  do  peso 
quando  c ompar ados  c om aque les  que  não  c omer am esses  g rupos  
de  a l imen tos .  Aque les  que  c onsum i ram ma is  f r equen temente  l e i t e  /  
que i j o  /  i ogu r te  (OR:  1 .115  /  95% CI :  1 . 084 -1 . 147)  e  Suco  /  N éc ta r  
(O R:  3 . 696  /  95%CI :  3 .563  -  3 .834)  em l an c hes  pa r ec iam aum ent a r  
as  c hanc es  de  es ta r  aba i xo  do  peso  quando  com parados  c om 
aque les  que  não  o  f i ze ram.  A inda  ass im ,  obs er vou - se  que  o  
c onsumo  de  g rupos  de  a l imen t os ,  como  a  ca r ne  (O R:  1 . 17  /  
95% CI :  1 .159 -1 .18)  (OR:  1 .226  /  95% CI :  1 .212 -1 .241)  e  f e i j ão  /  
g rãos  (O R:  1 . 212  /  95% CI :  1 .202 -1 .223 )  (OR:  1 .07  /  95% CI :  1 . 058 -
1 . 082)  du ran te  as  r e f e iç ões  aum ent a ram as  chanc es  de  s e  t o r na r  
obesos  ou  c om sob repes o ,  res pec t i vam ent e .  No  en t an to ,  aque les  
que  c ons um i ram sopa  (O R:  0 . 937  /  95% CI :  0 . 93 -0 .945)  (O R:  0 . 796 
/  95% CI :  0 , 788 -0 .804) ,  pe i xe  (O R:  0 . 95  /  95%CI :  0 . 943 -0 .957)  
(O R:  0 . 831  /  95%CI :  0 . 823 -0 . 839) ,  ba ta t a  /  a r r oz  /  mass a  (O R:  
0 . 811  /  95% CI :  0 . 802 -0 . 82)  (OR:  0 . 775  /  95% CI :  0 .765 -0 .786) ,  pão  
(O R:  0 . 875  /  95%CI :  0 . 863 -0 . 886)  (O R:  0 . 686  /  95% CI :  0 . 675 -
0 . 697) ,  sa l ada  /  l egumes  (OR:  0 .899  /  95% CI :  0 .892 -0 .907)  (O R:  
0 . 875  /  95% CI :  0 .866 -0 .884) ,  bo los  /  choco la t e  /  sob remesas# 
(O R:  0 .859  /  95%CI :  0 .849 -0 .869)  e  le i t e  /  que i j o  /  i ogu r te  (O R:  
0 . 933  /  95%CI :  0 .923 -0 .943)  (O R:  0 .934  /  95% CI :  0 . 921  –  0 . 947)  
nas  r e f e i ções  pa r ec iam menos  p rováve i s  de  es t a r  ac ima  do  pes o 
ou  obesos ,  res pec t i vam ent e .  A lém d i sso ,  o  c ons umo m a is  
f r equen t e  de  la nc hes ,  c omo SSB (O R:  1 .036  /  95% CI :  1 . 017 -1 .056)  
e  Sum o /  Néc ta r  (O R:  1 .564  /  95% CI :  1 , 545 -1 . 583)  aumenta r am as  
c hanc es  de  es ta r  ac im a  do  peso .  No  en tan to ,  quem  cons um iu  com 
ma io r  f r equênc ia  f r u tas  (OR:  0 . 979  /  95%CI :  0 . 971 -0 . 986) ,  pão  /  
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s andu íc he  (OR:  0 .926  /  95% CI :  0 .919 -0 ,933) ,  l e i t e  /  que i j o  /  
i ogu r t e  (OR:  0 .96  /  95% CI :  0 ,953 -0 . 968) ,  bo los  /  choc o la t e  /  
s ob r emesas  (OR:  0 .774  /  95% CI :  0 .7 64 - 0 .783) ,  doc es  (OR:  0 ,654  /  
95% CI :  0 , 641 -0 , 668 )  e  ba ta tas  f r i t a s  (O R:  0 .351  /  95%CI :  0 . 341 -
0 . 362)  em l anc hes  pa receu  d im inu i r  as  c hances  de  es ta r  ac im a  do  
pes o .  A inda  ass im ,  aque les  que  c onsum i r am ma is  f r equen tem ente  
SSB (O R:  1 .165  /  95% CI :  1 .136 -1 .195)  e  Doc es  (OR:  1 .744  /  
95% CI :  1 . 701 -1 . 789 )  em  l anches  m os t r a ram  ma io r es  chances  de 
s e rem obesos .  Po r  ou t ro  lado ,  os  ind i v íduos  que  c onsum iam ma is  
f r equen t emente  pão  /  s andu íc he  (O R:  0 .889  /  95% CI :  0 .8 8 -0 . 899) ,  
bo los  /  choc o la t e  /  sob rem esas  (OR:  0 . 733  /  95% CI :  0 .72 -0 . 747) ,  
Sumo  /  Né c ta r  (  O R:  0 .934  /  95% CI :  0 .916 -0 .952 ) ,  ou t ras  
gu lose imas  (OR:  0 .44  /  95%CI :  0 ,424 -0 , 456)  e  ba t a tas  f r i t a s  (OR:  
0 . 243  /  95% CI :  0 . 23 - 0 .256)  em lanc hes  pa rec ia  d im inu i r  o  c hanc es  
de  s e rem obesos .  
Concl usão:  O  p r es en t e  es t udo  da  popu l aç ão  Por t ugues a  suger i u  
que  os  i nd i v íduos  que  re l a ta r am t e r  c om ido  c a rne ,  f e i j ão  /  g rãos  
no  d ia  an te r i o r  t i nham um a p robab i l i dade  ma i s  e l evada  de  te r  
exc ess o  de  pes o  ou  obes idade .  Por  ou t r o  l ado ,  o  consum o de 
l e i t e ,  que i j o ,  i ogu r te ,  pão ,  a r roz ,  ba ta ta ,  mas sas ,  sopas ,  sa ladas  e  
l egum es ,  ho r t í c o las  f o i  as soc iado  com um a menor  chanc e  de  es t a r  
ac ima  do  peso  ou  obes os .  Para  os  g rupos  a l imen ta r es  dos  
l anc hes ,  o  cons umo  de  SSB e leva  as  chances  de  obes idade  e  
s obr epes o .  O  consum o de  le i t e ,  que i j o ,  i ogu r t e ,  pão ,  san du íc he ,  
f r u ta ,  bo los ,  c hoco la t es ,  sobrem esas  fo i  as soc iado  c om uma  menor  
c hanc e  de  es ta r  ac im a  do  pes o .  A lém d i ss o ,  o  cons umo  de  pão ,  
s andu íc hes ,  ba t a tas  f r i t a s ,  s uc o  /  Nec ta r,  bo los ,  c hoco la t es ,  
s obr emesas  e  ou t r as  gu los e imas ,  d im inu iu  as  chanc es  de  
obes idade .  A lém d i s so ,  a  m a io r ia  das  m u lhe r es  com exc es so  de  
pes o  e ram  aque la s  que  c ons um iam m a is  f r u tas ,  l e i t e ,  que i j o ,  
i ogu r t e ,  e  t i ve r am menor  inges tão  de  doc es  e  SSB em com par aç ão  
c om mu lher es  obesas  e  hom ens  c om excess o  de  pes o  ou 
obes idade ,  o  que  nos  leva  à  h ipo te t i za r  que  as  mu lhe res  c om 
exc ess o  de  pes o  es tão  ma is  p reocupada s  com as  esc o lhas  
a l im en t a res  ma i s  p r ecocem ente  do  que  os  homens ,  após  o  a j us t e  
pa ra  poss íve i s  f a c to res  con f und ido res .  
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ABSTRACT 
I n t roduct ion:  Obes i t y  i s  one  o f  t he  g rea t es t  pub l i c  hea l t h  
c ha l l enges  o f  t he  21s t  cen tu r y  and  Por t uga l  i s  no t  an  exc ep t i on  
r egard ing  t h is  hea l t h  p r ob lem .  D ie ta r y  f ac to rs  in f luence  obes i t y  
and  over we igh t  t h rough  t he  energy  ba lance  pa thway ;  exces s  
energ y  in t ak e  i s  a rguab l y  t he  mos t  impor t an t  d i e ta r y  f ac to r  in  
r e l a t ion  t o  we igh t  ga in  and  the  deve lopment  o f  obes i t y .  I t  i s  
d i f f i cu l t  quan t i f y ing  t he  amoun t  o f  f ood  t ha t  ind i v i dua ls  consum e  
da i l y  and  de te rm in ing  t he  i n tak e  o f  spec i f i c  f ood  t ypes  i s  
i n t r ac t ab le .  Seg rega t i on  o f  f ood  in  g roups  c an  be  made  tak ing  in t o  
acc oun t  t he i r  phys i ca l ,  c hem ic a l  and  nu t r i t i ona l  cha rac te r i s t i cs ,  
am ong  o the r  poss ib i l i t i e s .  The  amoun t  o f  f ood  tha t  ea t e n  f rom 
eac h  f ood  g roup  can  have  impac t  on  we igh t  and ,  in  add i t i on ,  t he  
f ood  g roup  in t ak e  appr oach  may des c r ibe  d ie t a r y  behav io r  mor e 
c ompr ehens i ve l y  t han  the  s i ng le  nu t r ien t  i n tak e  appr oach  bec ause  
nu t r ien t s  a re  c onsumed v ia  f oods  and  occ ur  in  c omb ina t ion .  
Objec t i ve :  The  ob j ec t i ve  o f  t h i s  s t udy  was  t o  exam ine  t he  
ass oc ia t i on  be t ween  f ood  i n tak e  du r ing  m ea ls  and  snack s  and 
over we igh t  and  obes i t y,  i n  a  r ep r esen ta t i ve  sam p le  o f  t he  adu l t  
Por t ugues e  popu la t ion ,  a f t e r  con t ro l l i ng  f o r  phys ic a l  ac t i v i t y  and 
o t he r  con f ound ing  f ac to r s .  
Met hods:  The  samp le  used  i n  t he  p res en t  ana l ys i s  in c ludes  a l l  
s ub j ec t s  o lde r  t han  19  years  ( n=32644 ;  15463  men  and  17181 
wom en) .  Par t i c i pan ts  we re  s e lec ted  f rom hous eho lds  d is t r ibu ted  in  
s even  r eg ions  o f  Por t uga l  ( NUTS I I  s ub -d i v i s ion ) .  Tra i ned 
i n t e r v i ewers  conduc t ed  f ace - t o - f ac e  in t e r v i ew in  each  househo ld  
and  ob ta i ned  in f o rmat i on  on  soc ia l  and  demog raph i c  
c har ac t e r i s t i cs ,  l i f e s t y le  and  hea l t h ,  i nc lud ing  in f o rmat ion  abou t  
f ood  g roups ’ consum pt ion .  To  asses s  t he  ass oc ia t i on  be t ween  
c onsumpt i on  o f  f ood  g roups  and  BMI  ca t egor ies ,  mu l t i nom ia l  
l og is t i c  reg res s ion  ana l ys is  was  pe r f o rmed .  Th is  ana l ys is  was  used 
to  c on t ro l  t he  po ten t ia l  con f ound ing  e f f ec t  o f  some va r iab les  
( p roxy  r epor t ing  in f o rmat i on ,  gender,  age ,  educa t ion ,  i nc ome,  
sm ok ing  s ta t us  a nd  phys ica l  ac t i v i t y )  and  es t ima t e  t he i r  
s im u l t aneous  e f f ec t s  on  t he  r i sk  o f  under we igh t ,  ove rwe igh t  and  
obes i t y.  The  no rm a l  we igh t  was  c ons ide red  as  re f e rence  and  o the r  
body  mas s  index  ca t egor ies  as  t he  dependen t  va r iab les .  
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Resul t s :  A f t e r  ad jus tmen t  f o r  l i f es t y l e  conf ounders  and  phys ic a l  
ac t i v i t y,  cons umpt ion  o f  f oods ,  such  as  m i l k / chees e / yogur t (O R:  
0 . 802  /  95% CI :  0 .775  –  0 .833) ,  soup (OR:  0 . 7 4  /  95%CI :  0 . 7 2  –  
0 . 76 ) ,  f i s h (O R:  0 . 75  /  95% CI :  0 . 73  –  0 . 77 ) ,  sa lad / vege tab les (OR:  
0 . 81 5  /  95%CI :  0 .7 91  –  0 . 83 9)  and  c ak es /c hoco la t e /des ser t s (OR:  
0 . 81 7  /  95% CI :  0 .7 9 2  –  0 .8 43)  a t  mea l s  seem ed t o  reduce  t he  odds 
o f  be ing  under we igh t  when  c ompared  w i t h  t hose  tha t  d i d  no t  ea t  
t hes e  g roups  o f  f oods .  Those  who  consum ed  mor e  f requen t l y  
m i l k / chees e / yogur t (O R:  1 .115  /  95% CI :  1 .084  –  1 .147 )  and  
J u ic e /Nec ta r (OR:  3 .696  /  95%CI :  3 . 563  –  3 .834 )   a t  snack s  s eem ed 
to  i nc r eas e  the  odds  o f  be ing  under we igh t  when  c ompared  w i t h  
t hos e  tha t  d i d  no t .  S t i l l ,  i t  was  obs erved  tha t  t he  c onsumpt i on  o f  
f ood  g roups  s uc h  as  mea t (OR:  1 .17  /  95% CI :  1 . 159  –  1 . 18 )  (OR:  
1 . 226  /  95%CI :  1 .212  –  1 . 241 )    and  beans /g ra ins (OR:  1 .212  /  
95% CI :  1 .202  –  1 .223 )  (O R:  1 .07  /  95% CI :  1 .058  –  1 .082 )    a t  
mea ls  i nc reas ed  the  odds  to  becom e over we igh t  o r  obes e ,  
r espec t i ve l y.  However,  t hos e  who  c onsumed s oup (OR:  0 .937  /  
95% CI :  0 .93  –  0 .945 )  (OR:  0 . 796  /  95% CI :  0 .788  –  0 . 804 ) ,  f i s h (OR:  
0 . 95  /  95% CI :  0 .943  –  0 . 957 )  (OR:  0 .831  /  95% CI :  0 .823  –  0 . 839 ) ,  
po ta t o /  r i ce /  pas ta (O R:  0 . 811  /  95% CI :  0 .802  –  0 . 82 )  (OR:  0 .7 75  /  
95% CI :  0 . 76 5  –  0 .786 ) ,  b r ead (OR:  0 .875  /  95% CI :  0 .863  –  0 . 886 )  
(O R:  0 .686  /  95% CI :  0 .675  –  0 . 697 ) ,  s a lad /  vege tab les (O R:  0 .899  /  
95% CI :  0 .892  –  0 . 907 )  (OR:  0 .875  /  95% CI :  0 . 866  –  0 .884 ) ,  cak es /  
c hoco la t e /  dess er t s (O R:  0 . 859  /  95% CI :  0 . 849  –  0 .869 ) #  and 
m i l k / chees e / yogur t (O R:  0 . 933  /  95%CI :  0 .923  –  0 . 943 )  (O R:  0 . 934  
/  95%CI :  0 .921  –  0 . 947 )  a t  mea l s  s eemed l es s  l i ke l y  t o  be 
over we igh t  o r  obese ,  respec t i ve l y .  I n  add i t i on ,  more  f requen t  
c onsumpt i on  o f  snack s  s uc h  as  SSB (O R:  1 . 03 6  /  95%CI :  1 .01 7  –  
1 . 056)  and  Ju ic e /Nec ta r (O R:  1 .564  /  95%CI :  1 .545  –  1 .583)  
i n c reas ed  the  odds  o f  be ing  over we igh t .  However,  who  c ons umed 
mor e  f requen t l y  f ru i t (O R:  0 . 979  /  95% CI :  0 .971  –  0 . 986 ) ,  b read /  
s andwich (O R:  0 .926  /  95%CI :  0 .919  –  0 . 933 ) ,  
m i l k / chees e / yogur t (O R:  0 .96  /  95% CI :  0 .953  –  0 .968 ) ,  
c ak es /c hoco la t e /des ser t s (OR:  0 .774  /  95% CI :  0 .764  –  0 .783 ) ,  
Pas t r i es  (O R:  0 .654  /  95% CI :  0 .641  –  0 .668 )  and  F renc h  f r i es (O R:  
0 . 351  /  95% CI :  0 .341  –  0 . 362 )  a t  s nack s  seemed  to  dec r eas e  the 
odds  o f  be ing  ove r we igh t .  S t i l l ,  t hos e  who  c onsumed mor e  
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f r equen t l y  SSB (OR:  1 . 165  /  95%CI :  1 . 136  –  1 . 195 )   and 
Pas t r i es (O R:  1 . 744  /  95%CI :  1 .701  –  1 .789)   a t  s nack s  s howed 
h igher  c hanc es  t o  be  obes e .  On  t he  o the r  hand ,  ind i v idua l s  t ha t  
c onsumed mor e  f requen t l y  b read /  sandwic h (OR:  0 .889  /  95% CI :  
0 . 88  –  0 .899) ,  cak es /c hoc o la t e /dess er t s (O R:  0 .733  /  95% CI :  0 .72  –  
0 . 747) ,  Ju i ce / Nec ta r (OR:  0 . 934  /  95% CI :  0 .916  –  0 .952) ,  O the r  
good ies (OR:  0 .44  /  95% CI :  0 .424  –  0 . 456)   and  F rench  f r i es (O R:  
0 . 243  /  95%CI :  0 . 23  –  0 . 256)   a t  snack s  seemed to  dec r eas e  t he 
odds  o f  be ing  obese .  
Concl us i on:  The  p r esen t  s t udy  o f  t he  genera l  popu la t i on  i n  Por t u -
ga l  sugges ted  t ha t  i nd i v i dua ls  who  repor t ed  t o  have  ea t en  mea t ,  
beans /g ra ins  i n  t he  p r ev ious  day  had  a  h igher  odd  o f  be ing  ove r -
we igh t  o r  obese .  On  the  o t he r  hand ,  t he  c ons umpt i on  o f  m i l k ,  
c hees e ,  yogur t ,  b read ,  r i c e ,  po ta t o ,  pas t a ,  soups ,  s a lads  and  ve g -
e t ab les  was  as soc ia t ed  w i t h  a  l ower  chance  o f  be ing  over we igh t  o r  
obese .  Fo r  t he  s nack s  f ood  g roups ,  cons umpt ion  o f  SSB ra is e  t he  
odds  o f  obes i t y  and  over we igh t .  The  c onsumpt i on  o f  m i l k ,  chees e ,  
yog ur t ,  b read ,  sandwich ,  f r u i t ,  cak es ,  choco la tes ,  dess er t s  was  
ass oc ia t ed  w i t h  a  lowe r  c hance  o f  be ing  over we igh t .  Fu r the rmor e ,  
c onsumpt i on  o f  b r ead ,  s andwiches ,  F renc h  f r i es ,  Ju i c e /Nec t a r ,  
c ak es ,  choco la tes ,  dess er t s  and  o the r  good ies ,  dec reas ed  the 
odds  o f  obes i t y.  I n  add i t i on ,  mos t  ove r we igh t  women we r e  t hose  
who  consum ed mor e  f ru i t s ,  m i l k ,  chees e ,  yogur t ,  and  had  lower  
i n t ak e  o f  pas t r ie s  and  SSB c ompared  w i t h  obes e  wom en  and  men 
w i t h  ove r we igh t  o r  obes i t y,  wh ic h  leads  us  t o  t he  hypo thes i s  t ha t  
ove r we igh t  women a re  more  c onc ern ed  w i t h  t he  f ood  c ho i c es  ea r l i -
e r  t han  men ,  a f t e r  ad jus t ing  f o r  po ten t ia l  con f ounders .  
Keyw or ds:  Food  g r oups ,  Obes i t y,  O ve r we igh t ,  Mea ls ,  Snack s ,  A d-
j us tmen t .  
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1. INTRODUTION 
Obes i t y  i s  one  o f  the  g rea tes t  pub l i c  hea l t h  c ha l lenges  o f  t he  21s t  
c en t u r y  (F igu re  I ) .  Un t i l  1980 ,  f ewer  t han  one  i n  t en  peop le  wer e  
obese ,  bu t  obes i t y  p reva lence  has  t r i p l ed  in  many coun t r ie s  o f  t he  
W HO Eur opean  Reg ion  s ince  t hen  and  the  num bers  o f  t hos e  
a f f ec ted  c on t i nue  to  r i s e  a t  an  a la rm ing  r a te ( 1 ,  2 ) .  I n  19  o f  t he  34  
Organ i za t ion  f o r  Econom ic  Co -opera t i on  and  Deve lopm ent  ( 3 )  
c oun t r ies ,  t he  ma jo r i t y  o f  t he  popu la t i on  i s  now overwe igh t  o r  
obese  and  p ro j ec t i ons  sugges t  t ha t  mor e  t han  t wo  ou t  o f  t h ree 
peop le  w i l l  be  ove r we igh t  o r  obes e  in  som e OECD coun t r i es  by 
2020 ( 1 - 6 ) .  
Figure I - Obesity Prevalence Worldwide Map
(7)
 
Por t uga l  i s  no t  an  exc ep t ion  r egard ing  t h i s  hea l t h  p rob lem  (F igu r e  
I I ) .  I n  t h i s  c oun t r y,  s ever a l  r eg iona l  s t ud ies  i nc luded  ob j ec t i ve  
ass essm ent  o f  obes i t y .  Two  na t ionw ide  hea l t h  s u r veys  p r ov ided 
s e l f - repor t ed  overwe igh t /obes i t y  p reva lence  f o r  t he  Por t ugues e 
adu l t  popu la t i on  ( in  t hos e  over  19  years  o f  age) :  t he  1995 –1996 
and  t he  1998–99  Na t i ona l  Hea l t h  Surveys ( 8 ) .  I n  bo t h  su rveys ,  da t a  
c o l lec t i on  was  done  th rough  f ac e - t o - f ace  i n te r v i ew w i t h  se l f -
r epo r ted  we igh t  and  he igh t .  The  mos t  re l evan t  ep id em io log ic a l  
f i nd ing  com ing  f rom those  t wo  Na t iona l  Hea l t h  Sur veys  was  t he  
t rend  f ound  f o r  i nc r eas e  in  t he  over a l l  o ve r we ig h t / obes i t y  
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p reva lence  f o r  bo th  men  and  women ( espec ia l l y  when  cons ide r i ng  
t he  s hor t  pe r iod  be t ween  ass essm ent s ) :  f r om 50 .2% ( in  1995 –
1996)  t o  54 . 0% ( i n  1998 – 1999)  f o r  men ,  and  f rom 44 . 9% to  46 . 5% 
f o r  women ( 8 ) . 
Figure II - Obesity rates among adults – OECD
(3)
. 
Fur the rmor e ,  f ew la rge  and  na t ionw ide  r ep r esen ta t i ve  s u r veys  
us ing  ob j ec t i ve  an th ropomet r i c  meas ur ement s  have  been  repor t ed .  
The  f i r s t  na t i ona l  r ep resen ta t i ve  s t udy  w i t h  ob j ec t i ve  meas urem ent  
o f  he igh t  and  we igh t  f o r  ass es sment  o f  obes i t y  p reva lence  in  
adu l t s  was  c onduc ted  be t ween  1995  and  1998 ( 8 ) .  No t  su rp r i s i ng l y,  
i t  r evea led  a  h igh  p reva lence  o f  ove rwe igh t  and  obes i t y  in  adu l t s  
be t ween  18  and  64  years  o f  age .  Thos e  res u l t s  h igh l igh ted  t he  
need  t o  mak e  pub l i c  hea l t h  au tho r i t i es  and  so c ie t y  i n  genera l  more  
awa re  o f  t h i s  p rob lem ( 8 ) .  However,  Por tugues e  Soc ie t y  o f  Nu t r i t i on  
and  Food  Sc iences  ( SPCNA)  ( 9 )  has  s hown in  h i s  s tudy  t ha t  t he  
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p reva lence  o f  obes i t y  be t ween  2003 -05  and  2009  in  t he  
Por t ugues e  adu l t  popu la t i on  reduced  f rom 14 . 2  t o  10 . 8%.  Th is  
r educ t ion  was  obse r v ed  bo th  f o r  women (13 .4  t o  10 .4%)  and  men  
( 15 .0  t o  11 .2%) .  A l t hough  the  p r eva lenc e  o f  obes i t y  seem s to  be 
dec r eas ing ,  ove r we igh t  i s  s t i l l  obse r ved  in  abou t  ha l f  o f  t he  
Por t ugues e  adu l t s .  Fu r t he rmor e ,  i t s  p ropor t i on  m ay even  be 
i nc reas ing  in  m en :  wh i l e  in  w om en  the  g loba l  p reva lence  o f  
ove r we igh t  dec r eased  f rom 47 . 8  t o  38 .2%,  in  men  i t  i nc r eased  f rom 
60 .2  t o  64 .5% ( 9 ) .  
I n  add i t i on  t o  c aus ing  va r ious  phys ica l  d i sab i l i t i es ,  
musc u losk e le t a l  d i s eases  and  ps ycho log ic a l  p rob lems ,  exc ess  
we igh t  d r as t i c a l l y  in c reases  a  pe rs on ’s  r i sk  o f  deve lop ing  a  
number  o f  non -c ommun icab le  d is eases  ( NCDs) ,  i nc lud ing  
c a rd iovasc u la r  d i seas e ,  canc er  and  d iabe t es ( 3 ) .  The  r i sk  o f  
deve lop ing  more  t han  one  o f  t hese  d i seases  ( co -m orb id i t y )  a l s o  
i nc reas es  w i t h  i nc r eas ing  body we igh t .  A h igh  body mass  index  
( BMI )  i s  as soc ia ted  w i t h  h igher  b l ood  p r ess ure  and  r i sk  o f  
hyper tens ion ,  h igher  t o ta l  c ho les te ro l ,  LDL cho les te r o l  and  
t r ig l yce r i de  leve ls  and  l ower  HDL c ho les te r o l  l e ve l s ( 1 0 ,  1 1 ) .  The 
over a l l  r i sk  o f  co ronar y  hear t  d i seas e  and  s t r ok e ,  t he r e f o re ,  
i n c reas es  subs t an t i a l l y  w i t h  we igh t  ga in  and  obes i t y.  Ga l l  b l adder  
d i sease  and  the  inc i dence  o f  c l i n i c a l l y  s ymptom at i c  ga l l s t ones  a r e  
pos i t i ve l y  r e la t ed  t o  BMI .  Ther e  i s  ev i dence  to  sugges t  i n c reas ed 
c ancer  r i sk  as  BMI  i nc reas es ,  suc h  as  c o lo r ec t a l  c ance r  in  m en ,  
c ancer  o f  t he  endom et r ium and  b i l i a r y  pass ag e  in  wom en,  and 
b reas t  c ancer  i n  pos t -menopausa l  women.  Obes e  peop le  a r e  a l so  
a t  i n c reased  r i sk  o f  gou t ,  s l eep  apnea ,  obs te t r i c  and  su rg ica l  
c omp l i c a t ions ( 1 2 ) .  
Obes i t y  i s  respons ib l e  10  t o  13% o f  dea ths  i n  d i f f e ren t  pa r t s  o f  t he  
Eur opean  Reg ion  and  5% to  10% in  t he  Un i t ed  S t a tes ( 4 ) .   Mor ta l i t y  
r a tes  inc rease  w i t h  BMI  and  they  a re  g rea t l y  i nc reas ed  above  a  
BMI  o f  30  kg /m 2 .  Severe l y  obes e  peop le  d ie  8 -10  years  sooner  
t han  thos e  o f  no rma l  we igh t ,  s im i la r  t o  wha t  happens  to  smok ers ,  
w i t h  eve r y  15  ex t ra  k i l og ram s  inc reas ing  r i sk  o f  ea r l y  dea th  b y  
appr ox im ate l y  30% ( 3 ,  1 2 ,  1 3 ) .    
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Fur the r,  obes i t y  i s  a l ready  r espons ib l e  f o r  2  t o  8% o f  t he  d i rec t  
hea l t h  c os t s ( 3 ) .  I n tang ib le  cos t s  ( impa i r ed  qua l i t y  o f  l i f e )  have  no t  
been  es t ima ted ,  bu t  g i ven  the  s oc ia l  and  psyc ho log i ca l  
c onsequenc es  o f  obes i t y,  t hey  a r e  l i k e l y  t o  be  enormous .  The  
d i r ec t  cos t s  o f  obes i t y  a re  p redom inan t l y  f r om t rea t i ng  d i abe tes ,  
c a rd iovasc u la r  d ise as es  and  hyper tens ion .  I nd i rec t  cos t s ,  wh ic h  
a re  f a r  g rea te r  t han  d i r ec t  cos t s ,  i nc lude  work days  los t ,  phys ic i an  
v i s i t s ,  d i sab i l i t y  pens ions  and  p remat u re  mor ta l i t y,  a l l  o f  wh ich  
i nc reas e  as  BMI  inc r eases ( 1 2 - 1 4 ) .  
1.1  DETERMINANTS OF OBESITY 
Obes i t y  i s  a  c omp lex ,  mu l t i f ac to r i a l  d i s ease  t ha t  deve lops  f rom the 
i n t e rac t ion  be t ween  s oc ia l ,  behav io r a l ,  c u l t u ra l ,  phys io log i ca l ,  
me t abo l i c ,  and  gene t i c  f ac to r s .  However,  ou r  under s tand ing  o f  how 
and  why  obes i t y  occ urs  i s  i nc omp le t e .  
Many  r es earc her s  have  f ocus ed  t he i r  c oncer ns  over  t h i s  g row ing  
ep idem ic  on  t he  unde r l y i ng  f ac to rs  t ha t  may suppor t  an  
“ obesogen ic  env i ron ment ”  i n  wes te rn i zed  c oun t r i es ( 1 5 ) .  A l t hough  
the  inc reased  ava i l ab i l i t y  and  pu rchas ing  o f  h igh  energ y  f ood  
s hou ld  ce r ta in l y  p rom ote  we igh t  ga in ,  i t  may be  tha t  t h i s  does  so 
t h r ough  an  in t e rac t i on  w i t h  obes ogen i c  l i f es t y le  cho i ces  t ha t  
f ac i l i t a te  i nc reas ed  cons umpt ion .  Ev idence  i s  emerg ing  t ha t  l i nks  
p rom inen t  behav io r a l  pa t t e r ns  in  t he  W es te rn  wor ld  -  s uc h  as  a  
t endenc y  t owar d  s leep  depr i va t ion ,  sc r een  t ime  exposur e  
( t e l ev is i on  wa tc h ing ,  f o r  examp le )  and  exces s i v e  a lc oho l  
c onsumpt i on  -  t o  in c reas ed  sens i t i v i t y  t o  f ood  and  ad ipos i t y ( 3 ,  1 0 ,  
1 5 - 1 7 ) .  
Egger  ( 1 8 )  has  sugges t ed  t ha t  t he  f o rmat  f o r  i den t i f y i ng  po ten t i a l  
nu t r i t i ona l  c aus es  o f  obes i t y  a t  a  popu la t ion  l eve l  i s  based  on  the  
Ep idem io log ic a l  Tr iad  whe re  t he  ‘ hos t s ’  a r e  t he  gener a l  popu la t i on ,  
t he  ‘ vec t o rs ’ a re  t he  f oods  and  nu t r i en t s  and  t he  ‘env i r onm ent ’  
i n c ludes  t he  phys ic a l ,  econom ic ,  po l i c y  and  soc io -c u l t u r a l  f ac to rs  
ex te r na l  t o  t he  ind i v i dua l .  I s sues  we re  se lec ted  bas ed  on  the i r  
r e l evance  t o  appr oaches  f o r  r educ ing  t he  bu r den  o f  obes i t y  a t  a  
popu la t i on  leve l .  
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The  r i s ing  ep idem ic  re f l ec t s  t he  p r o found  changes  in  soc ie t y  and 
i n  behav io r a l  pa t t e r ns  o f  commun i t ies  ove r  r ec en t  decades .  W h i l e  
genes  a re  impor tan t  i n  de t e rm in ing  a  pe r son ' s  s usc ep t ib i l i t y  t o  
we igh t  ga in ,  ene rgy  ba lance  i s  de t e rm ined  by  energ y  in t ak e  and 
phys ica l  ac t i v i t y ( 3 ) .  T hus ,  soc ie ta l  c hanges  and  wor ldw ide  nu t r i t i on  
t rans i t i on  a r e  d r i v i ng  t he  obes i t y  ep idem ic .  Economic  g rowth ,  
moder n i za t i on ,  u rban i za t ion  and  g loba l i za t ion  o f  f ood  ma rk e ts  a re  
j us t  s ome o f  t he  f o rces  t hough t  t o  under l i e  t he  ep idemic ( 1 4 ,  1 7 ,  1 8 ) .  
As  inc ome r i s e s  and  popu la t i ons  become mor e  u r ban ,  d ie t s  h igh  i n  
c omp lex  c a rbohydra t es  g i ve  way t o  d i e t s  w i t h  a  h igher  p ropor t ion  
o f  f a t s ,  sa t u ra t ed  f a t s  and  sugar s ( 1 5 ) .  A t  t he  s ame t ime ,  a  l a rge  
s h i f t  t owards  l ess  phys ic a l l y  dem and ing  j obs  h as  been  obs er ved  
wo r l dw ide .  Th i s  change  towa rds  les s  phys ic a l  ac t i v i t y  i s  a ls o  
r e l a ted  w i t h  t he  inc r eas ing  us e  o f  au tom ated  t rans por t s ,  
t e chno logy  a t  home,  and  mor e  pass i ve  l e i s u re  pu rs u i t s ( 1 0 ,  1 1 ,  1 5 ) .  
St i l l ,  obes i t y  i s  mor e  c ommon among  the  poor  and  the  les s  
educa t ed  and  women w i th  l i t t l e  educa t i on  a r e  t wo  t o  t h ree  t imes  
mor e  l i k e l y  t o  be  over we igh t  t han  mor e  educa t ed  wom en,  bu t  
sm a l l e r  o r  no  d is pa r i t i es  ex i s t  f o r  men ( 3 ) .  W omen a r e  mor e  o f t en  
obese  than  men ,  bu t  ma le  obes i t y  ra tes  have  been  g rowing  f as t e r  
t han  f ema le  r a tes  in  mos t  OECD coun t r i es .  Ed uca t i on  has  been 
f ound  t o  be  m or e  c lea r l y  r e la ted  t o  hea l t h  behav io r  than  e i t he r  
occ upa t i on  o r  inc ome .  A Nor weg ian  s t udy  f ound  t ha t  f ood  in t ake 
pa t te r ns  we r e  s t rong l y  as soc ia ted  w i t h  educ a t ion  in  bo th  men  and 
wom en,  wh i l s t  t he  s oc ioec onomic  pos i t i on  i s  im por tan t  f o r  t he  
deve lopment  o f  adu l t  f ood  in t ak e  pa t te rns ( 3 ,  1 9 - 2 1 ) .  
Mar ques -Vida l  e t  a l . ( 2 2 )  ana l yzed  t r ends  o f  f ood  in t ak e  in  Por t uga l  
am ong  1987  and  1999 ,  t ak ing  in t o  acc oun t  resu l t s  f r om th ree 
Na t i ona l  Hea l t h  Sur veys .  They obser ved  tha t  a  sm a l l  bu t  
s ign i f i c an t  dec reas e  in  t he  average  number  o f  da i l y  mea ls  was 
f ound ,  whereas  t he  number  o f  snack s  was  i nc r eas ing ;  whe re  t hese  
da ta  m igh t  had  c on t r i bu t ed  t o  t he  repor t ed  inc r eas e  i n  t he  
p reva lence  o f  ove r we igh t  and  obes i t y  in  t he  Por t ugues e 
popu la t i on .  A l l  t h i s  mod i f i c a t ions  may have  hea l t h  imp l i ca t i ons  and  
an  impac t  on  BMI ( 8 ,  2 3 ) .    
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1.2 FOOD INTAKE AND OBESITY 
O ver we igh t  and  obes i t y  phys io log i ca l l y  a r e  t he  res u l t  o f  pos i t i ve  
energ y  ba lanc e  when  energ y  i n tak e  exc eeds  energ y  expend i t u r e .  
D ie t a r y  f ac to r s  i n f luence  obes i t y  t h rough  the  energy  ba lance 
pa thway ;  excess  energ y  in t ak e  i s  a rguab l y  t he  m os t  impo r tan t  
d i e ta r y  f ac to r  in  re l a t ion  t o  we igh t  ga in  and  the  deve lopment  o f  
obes i t y.  H igh  energ y  in t ak es  have  been  ass oc ia t ed  w i t h  h igher  f a t  
i n t ak es ,  g rea te r  i n tak es  o f  energ y -dense  f oods ,  h igher  i n t ak es  o f  
f oods  p r ov id i ng  ‘em pt y  c a lo r ies ’ ,  l owe r  i n t ak es  o f  f oods  and 
nu t r ien t s  t ha t  may have  appe t i t e -c on t ro l l i ng  p roper t i es   and  mea l  
pa t t e r ns  t ha t  i n te r f e re  w i t h  t he  r egu la t i on  o f  energy  i n tak es  
( sk ipp ing  mea l ,  f ood  c omponen ts ,  f ood  i t ems ,  and  m in imum 
quan t i t i es  requ i r ed  f o r  a  b reak f as t ,  snack ,  o r  lunch  o r  s upper  f o r  a  
s pec i f i c  age  g roup s ,  m in imum por t ion  s i zes  f o r  eac h  mea l  
c omponen t ,  and  body we igh t ,  body  com pos i t i on ,  phys ic a l  
f i t ness ) ( 2 4 ,  2 5 ) .  
G iven  t he  im por t anc e  o f  energ y  ba lanc e  t o  t he  r i sk  o f  obes i t y,  t he  
c u r ren t  l ack  o f  h igh -qua l i t y,  comparab le  in f o rmat ion  on  energ y  
i n t ak e  i n  t he  W HO European  Reg ion  l im i t s  t he  f eas ib i l i t y  o f  
eva lua t ing  re l evan t  d i e ta r y  pa t t e rns .  Na t i ona l l y  r ep r es en t a t i ve  and 
c omparab le  d i e ta r y  da ta  o f  good  qua l i t y  need  to  be  ava i l ab le  f o r  
a l l  c oun t r ie s  i n  t he  European  Reg ion ,  as  a  bas is  f o r  ad v ic e  and  the 
eva lua t ion  o f  d i e ta r y  po l i c i es .  Of  t he  d i e ta r y  f ac t o rs  d is cuss ed ,  t he  
h igh  p r opor t ion  o f  energ y  ob ta i ned  f rom f a t  i n  m any Eur opean  
c oun t r ies  m ay be  the  mos t  s t r i k ing .  Fo r  mos t  coun t r ie s ,  f r u i t  and  
veg e tab le  i n tak e  i s  be low rec ommended  l eve l s ,  wh ic h  i s  
un f avor ab le  f o r  t he  energ y  dens i t y  o f  t he  d i e t ( 2 6 ) .  
The  inc reas ed  supp l i es  i n  som e coun t r i es  may ind ica te  a  h igher  
c onsumpt i on  o f  p rocessed  f ru i t  o r  veg e tab le  ex t r ac t s ,  s uc h  as  
j u i ces  and  s yr up  conc en t r a tes ,  wh i ch  usua l l y  have  a  h igher  energ y 
dens i t y  t han  the  les s  p roc es sed  f resh  a l t e r na t i ves .  I n  add i t i on ,  as  
f i b r e  i n tak e  i s  a lso  low th r oughou t  t he  Reg ion ,  cons umpt i on  o f  
mor e  sa t ia t i ng  f oods  –  f o r  examp le ,  who leg ra in  f oods  –  shou ld  be  
enc our aged  as  an  add i t i ona l  m easur e  t o  r educ e  the  energ y  dens i t y  
o f  t he  d i e t .  SSB have  made  i n roads  in t o  t he  d ie t ,  as  s hown b y  t he  
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s ign i f i c an t  i nc reases  in  t he  consumpt i on  o f  so f t  d r i nks  i n  many 
c oun t r ies .  To  p reven t  obes i t y,  e f f o r t s  a re  t he r e f o re  needed  to  
r eve r se  t h i s  t r end ( 2 6 ) .  
A l t hough  exper im en t a l  s tud ies  a re  ab le  t o  s how t ha t  bo t h  energ y 
i n t ak e  and  d ie ta ry  f a t  i n f luence  body  we igh t  c hange ( 2 7 ,  2 8 ) ,  
obs er va t i ona l  s tud ies  o f t en  f ound  i ncons i s ten t  r esu l t s  conc ern ing  
t o t a l  energ y /  macr onu t r ien t  i n tak e ( 2 9 ,  3 0 ) .  I n  con t ras t  t o  t he  
e nerg y /m acronu t r i en t  i n t ak e  approach ,  t he  in f luence  o f  spec i f i c  
f oods  and  f ood  g roups  on  s ubsequen t  we igh t  c hange  has  a ls o  been 
under  in ves t iga t ion ( 3 1 ) .  A l t hough  som e s t ud ies  f ound  ev idenc e  that  
h igh  energ y  and  h igh  f a t  f ood  g roups  s uc h  as  s wee ts  and  m ea t  a r e  
r e l a ted  t o  i nc reas es  i n  body we igh t ( 3 2 ,  3 3 ) .  
St i l l ,  i t  i s  impor t an t  unders t and  tha t  da i l y  ea t ing  i s  de f i ned  by  
ea t ing  oc cas ions /ep i sodes  pe r  day  as  mea ls  and  s nack s .  A l t hough  
th i s  i s  mor e  soc io log ic a l  t han  a  phys io l og i ca l  de f i n i t i on ,  t r ad i t i ona l  
mea ls  a re  c ons ide red  t o  be  b r eak f as t ,  l unch  and  d inner  and  snack s  
a re  de f i ned  as  any  ea t i ng  o c cas ion  be t ween  mea ls ( 3 4 - 3 7 ) .  However,  
a  b i o log ica l  d i s t inc t i on  be t ween  a  mea l  and  a  snack  has  been 
p ropos ed  by  Chape lo t  e t  a l . ( 3 8 ) ,  who  cons ide red  t ha t  a  m ea l  i s  an  
ea t ing  occ as ion  t r iggered  by  an  endogenous  met abo l i c  s igna l  and  
a  snack  i s  an  ea t i ng  ep is ode  du r i ng  a  usua l  s a t i e t y  pe r i od  
t r iggered  by  f ood  ava i l ab i l i t y.  The  lack  o f  c ons ensus  in  de f i n i t i ons  
mak e  c ompar isons  am ong  da ta  re f e r r i ng  t o  ea t ing  f requenc y  and 
body  we igh t  ob t a ined  i n  d i f f e ren t  se t t i ngs ,  imposs ib l e  o r  ha r d  t o  
i n t e rp r e t ( 3 8 ) .  
The  da i l y  ea t ing  in t ak e  i s  l i k e l y  t o  be  as soc ia ted  w i t h  d i f f e ren t  
f ood  c ho i ces  as  we l l  a s  l i f es t y l e  and  soc io -econom ic  f ac to r s ;  i t  
may t hus  be  acc ompan ied  by  changes  i n  d ie t a ry  qua l i t y.  
O ver we igh t  and  obese  ind i v idua l s  have  been  f ound  t o  have 
d i f f e ren t  ea t ing  hab i t s  in  compar is on  w i t h  no rma l -we igh t  
i nd i v idua l s ,  i nc l ud ing  mor n ing  anor ex ia  and  c onsum pt i on  o f  l a rge r  
f ood  amoun ts  i n  t h e  a f t e rnoon  and  even ing ,  as  we l l  a s  a  l ower  
ea t ing  f requenc y ( 3 9 ) .  
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I t  i s  d i f f i cu l t  quan t i f y ing  t he  amoun t  o f  f ood  t ha t  ind i v i dua ls  
c onsume  da i l y  and  de t e rm in ing  t he  i n tak e  o f  spec i f i c  f ood  t ypes  i s  
i n t r ac t ab le ,  t hus  pos ing  s ign i f i can t  cha l lenges  t o  t he  inves t iga t ion  
o f  f ood  in t ak e  and  the  deve lopment  o f  obes i t y.   
Seg rega t ion  o f  f ood  in  g roups  c an  be  made  t ak ing  i n to  accoun t  
t he i r  phys i ca l ,  c hem ica l  and  nu t r i t i ona l  cha rac te r i s t i cs ,  among  
o t he r  pos s ib i l i t i es .  Us ua l l y  f oods  a re  g rouped  cons ide r i ng  t he  
p ropor t ion  o f  macronu t r i en t s  in  t he i r  com pos i t i on .  The  amoun t  o f  
f ood  tha t  ea t en  f rom each  f ood  g roup  can  have  impac t  o n  we igh t  
( 4 0 ) .  I n  add i t i on ,  t he  f ood  g roup  i n tak e  appr oac h  m ay de sc r ibe  
d i e ta r y  behav io r  mor e  com prehens ive l y  t han  the  s ing le  nu t r i en t  
i n t ak e  approac h  becaus e  nu t r i en t s  a re  c ons umed v ia  f oods  and  
occ ur  in  c omb ina t ion .  Fu r the rmor e ,  nu t r ien t  c ompos i t i on  and 
energ y  dens i t y  a re  f r equen t l y  s im i l a r  i n  f oods  o f  one  food  g roup  
and  a l low in f e rences  on  nu t r ien t  i n tak e ( 3 1 ) .  
1.2.1 FRUIT AND VEGETABLES  
G iven  t he  em phas i s  p laced  on  f ru i t  and  vege t ab les  in  d i e ta r y  
r ecomm enda t ions ,  s u rp r i s i ng l y  f ew s t ud ies  have  r epor ted  t he  
r e l a t ions h ip  be t ween  t he i r  cons umpt ion  and  we igh t  c hange ( 4 1 ) .  
F ru i t  and  vege t ab les  t end  to  have  low energ y  dens i t y  and  a r e  h igh  
i n  f i b re ,  wh i ch  may  enhan c e  s a t ie t y ( 4 1 ) .  Fu r t he rmo re ,  mos t  
veg e tab les  and  f ru i t s ,  even  when  p r epared  w i t hou t  added  f a t s  o r  
s ugars ,  a r e  re l a t i ve l y  low in  c a lo r ies .  Ea t ing  t hem ins tead  o f  
h igher  ca lo r ie  f oods  can  he lp  adu l t s  and  c h i ld r en  ach ieve  and 
ma in ta i n  a  hea l t hy  we igh t ( 4 2 ) .  
Soup  i s  an  awes ome  examp le  o f  f ood  on  t he  vege t ab les  g roup ,  and  
i t s  c onsum pt i on  has  been  po in t ed  ou t  in  severa l  s t ud ies  w i t h  t he  
l owes t  p robab i l i t y  o f  be ing  over we igh t  o r  obese ( 2 0 ,  4 3 ) .  A c ross -
s ec t iona l  s tudy  o f  Por t uguese  adu l t s ( 2 0 )  i nd ic a ted  t ha t  soup 
c onsumpt i on  i s  assoc ia t ed  w i t h  a  low r i sk  o f  obes i t y.  Fu r the rmor e ,  
Ku r oda  e t  a l ( 4 3 ) ,  sugges t  t ha t  t he  in tak e  o f  soup  was  i nve r se l y  
ass oc ia t ed  w i t h  obes i t y - r e l a ted  phys ic a l  pa ram ete r s ,  s uc h  as  BMI ,  
wa i s t  c i r c umf e rence ,  and  wa i s t - t o -h ip  ra t io  i n  J apanese  men .  I n  
add i t i on ,  i n  842  Por tugues e  g i r l s  aged  5  t o  10  year s ,  t he  
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p robab i l i t y  o f  be ing  over we igh t  i nc r eased  s ign i f i can t l y  f o r  t hose 
w i t h  low soup  c onsumpt i on  c ompared  to  t hose  w i t h  h igh 
c onsumpt i on  and  t hes e  s t ud ies  s ugges t  t ha t  t he  i n tak e  o f  soup 
r educes  the  r i sk  o f  obes i t y,  e i t he r  i n  adu l t s  and  c h i ld r en ( 4 4 ) .   
The  p r obab le  we igh t  m anagement  bene f i t s  as soc ia ted  w i t h  f r u i t  
and  vege t ab les  consum pt i on  can  be  exp la ined ,  a t  l eas t  pa r t ia l l y,  
by  t he i r  f i b re  con ten t  and  low g l ycem ic  i ndex ( 4 5 ) .  Ther e  i s  cu r r en t l y  
pa r t i c u la r  in t e res t  i n  t he  g l yc aem ic  index  o f  t he  d i e t .  One  sma l l  
p ros pec t i ve  s tudy ( 4 6 )  has  repor t ed  a  pos i t i ve  assoc ia t ion  be t ween  a  
h igh  g l ycem ic  index  and  we igh t  ga in ,  and  exper im en ta l  s t ud ies  
s how tha t  f ood  wi t h  a  l ow g l yc aemic  index  i s  ass oc ia t ed  w i t h  
i n c reas ed  sa t ie t y  and  s hor t - t e rm  reduc t ions  i n  energ y  in t ak e ,  bu t  
l onger - t e rm  in t e r ven t i on  s t ud ie s  have  f a i led  t o  f i nd  d i f f e rences  i n  
we igh t  c hange  on  d i e t s  w i t h  a  h igh  o r  l ow g l yc aem ic  index  when  
o t he r  d ie t a r y  f ac t o rs  a r e  we l l  c on t r o l led ( 4 6 - 4 8 ) .  S t i l l ,  m any 
ep idem io log ic a l  s tud ies  have  s hown  an  i nve rse  ass oc ia t i on  
be t ween  f ib re  in t ake  and  we igh t  ga in ,  and  in t e r ven t ion  s tud ies  a lso  
s how t ha t  a  h igh  i n tak e  o f  d i e ta r y  f i b re  may  as s is t  i n  los i ng  we igh t  
( 4 5 ,  4 9 ) .  
1.2.2 GRAINS AND NUTS 
Gra ins  a r e  a  sou rce  o f  nu t r ien t s  s uc h  as  i r on ,  magnes ium,  
s e len ium,  B  v i t am ins ,  and  d ie t a r y  f i be r,  and  bes ides ,  moder a te  
ev idenc e  i nd ic a tes  t ha t  who le - g ra in  in t ak e  may  r educe  the  r i sk  of  
c a rd iovasc u la r  d iseas e  and  i s  assoc ia t ed  w i t h  a  lowe r  body  
we igh t ( 4 2 ) .  Many g ra in  f oods  c on t a in  bo t h  who le  g ra i ns  and  r e f ined 
g ra ins  and  t hese  foods  a ls o  can  he lp  peop le  mee t  t he  who le  g ra in  
r ecomm enda t ion ,  espec ia l l y  i f  a  cons ide rab le  p ropor t i on  o f  t he  
g ra in  i ng red ien ts  i s  who le  g ra i ns .  I n  add i t i on ,  W ho le  g ra ins  a r e  
c onsumed e i t he r  as  a  s ing le  f ood  ( w i l d  r i ce  o r  popc orn )  o r  as  an  
i ng red ien t  i n  f oods  ( ce r ea l s ,  b reads ,  and  c rack ers ) ( 4 2 ) .  
Fu r the rmor e ,  Mar t inez -G onza le z ( 5 0 )  sugges t ed  tha t  t r ee  nu ts  o r  
peanu t s  ( wh ic h  ac tua l l y  a re  l egumes)  c an  be  a  good  c and ida te  t o  
p reven t  obes i t y  and  obes i t y - re l a ted  met abo l i c  and  c a rd iovasc u la r  
d i seases  and  the  add i t i on  o f  nu t s  t o  t he  us ua l  d ie t  l eads  t o  les s  
t han  p red ic t ed  inc r eases  i n  body  we igh t  o r  ad ipos i t y.  Bo th  o f  
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g ra ins  and  nu t s  a re  exc e l l en t  s our ces  o f  d i e ta r y  f i be r,  ess en t ia l s  
o i l s  and  p r o te i ns .  
1.2.3 PULSES GRAINS 
Pu ls es  a r e  d r y  l egum inous  g ra ins  t ha t  c on ta i n  one  to  t we l ve  ed ib l e  
s eeds  enc losed  i n  a  pod .  H igh  in  p r o te i n ,  f i b re  and  an t i ox i dan ts  as  
we l l  as  low i n  f a t ,  t hey  have  been  es t ab l i s hed  as  f oods  t ha t  
f ac i l i t a te  hea l t h  and  we l l -be ing ( 5 1 ) .  S t i l l ,  pu l se  g ra in  consum pt i on  
has  f ocus ed  on  the  ab i l i t y  f o r  pu l ses  and  t he i r  componen t s  t o  
modu la te  c l i n i c a l  endpo in t s  s uch  as  pos t p rand ia l  and  f as t ing  
g l yc aem ia ,  t o t a l  c ho les te r o l ( 5 2 ) .  Mor eover,  Mar inange l i ( 5 2 )  
s ugges ted  tha t  pu ls es  cou ld  p rove  use f u l  as  f unc t i ona l  f oods  t ha t  
modu la te  b io l og ica l  p r ocess es  t ha t  f ac i l i t a t e  obes i t y,  i nc lud ing  
t he rmogenes i s ,  pos tp r and ia l  s ubs t r a te  t r a f f i ck ing /  ox i da t i on ,  
v i s ce r a l  ad ipose  depos i t i on  and  sa t i e t y  and  conc luded  tha t  pu lses  
c ou ld  be  use f u l  as  f unc t i ona l  f oods  and  f ood  ing red ien ts  t ha t  
c ombat  obes i t y.  
1.2.4 DAIRY PRODUCTS 
I n  r ec en t  years  t he re  has  been  some i n te r es t  i n  t he  re l a t ionsh ip  
be t ween  the  consum pt ion  o f  m i l k  and  o the r  da i r y  p roduc ts  and 
we igh t  c hange .  I t  has  been  hypo thes i zed  t ha t  da i r y  p r oduc t s  may 
exer t  a  p r o tec t i ve  e f f ec t  on  body we igh t  e i t he r  by  ca lc ium b ind ing  
f a t  i n  t he  gu t  o r  by  r educ ing  c i r cu la t i ng  c a l c i t r i o l  and  inh ib i t i ng  
l i po l ys is ( 2 6 ) .  A ls o ,  c hoos ing  low - f a t  m i l k  p roduc ts ,  s uc h  as  sk immed 
m i l k  and  pa r t l y  sk immed m i l k ,  seems to  be  a  va l i d  s t ra t eg y  t o  
dec r ease  c onsum pt i on  o f  f a t t y  f oods ( 4 2 ) .  
Severa l  p ros pec t i ve  cohor t  s t ud ies  have  c ons ide red  t he  
r e l a t ions h ip  be t ween  m i l k  and  o t he r  da i r y  p roduc ts  on  we igh t  
c hange ,  bu t  on l y  one  has  obs er ved  a  re l a t ionsh ip  i n  adu l t s .  I n  a  
c ohor t  o f  17  369  adu l t s  i n  Germany,  bo th  men  and  wom en ,  who 
l os t  we igh t  ove r  a  t wo -yea r  pe r i od  repor ted  a  h igher  i n tak e  o f  m i l k  
and  m i l k  p roduc ts  t han  t hose  who  ma in t a ined  t he i r  we igh t ( 2 6 ,  3 1 ) .  
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1.2.5 FAST FOODS  
Fas t - f ood  c onsum pt ion  i n  pa r t i c u l a r  has  been  as soc ia ted  w i t h  poor  
d i e t  qua l i t y  and  advers e  d i e ta r y  f ac to r s  r e l a ted  t o  obes i t y,  
i n c lud ing  h igher  in tak es  o f  ca lo r ies ,  f a t ,  sa t u ra t ed  f a t ,  and  s ugar -
s wee tened  d r ink s ( 5 3 ) .  Ea t ing  f as t  f ood  ma y l ead  to  
ove r consum pt ion  and  i nc r ease  the  r i sk  o f  obes i t y  i n  pa r t  becaus e 
o f  l a rge r  po r t i on  s i zes ,  h igh – energ y -dense  f oods ,  and  i nc reas ed 
va r ie t y  and  p r e f e r r ed  t as t e  o f  t he  f oods .  Fu r t he r,  i s  ass oc ia t ed  
w i t h  h igher  body mass  index  ( BMI ) ,  we igh t  ga in ,  and  l ess  
s ucc es s f u l  we igh t - l o ss  ma in tenanc e ( 5 3 ) .  The  f oods  in  t h i s  g roup  a re  
g rouped  toge t he r  bec aus e  they  con ta in  im por t an t  am oun ts  o f  
c a lo r i es  and  f a t  and ,  w i t h  t he  excep t i on  o f  nu t s ,  c on ta i n  l i t t l e  
p ro te i n  o r  c a rbohyd ra tes .  I n  a  f r ee - l i v i ng  c on t ex t ,  a  dec reas e  i n  
c onsumpt i on  o f  f a t  and  f a t t y  f oods  a t t enua tes  t he  we igh t  ga in  
no rma l l y  obs er ved  over  t ime ( 4 2 ) .  D ie ta r y  f a t  p r ov ides  abou t  one 
th i r d  o f  t o t a l  energ y  in t ak e  in  m os t  h igh - i nc ome coun t r ie s ,  and  
the re  has  been  c ons ide rab le  deba te  on  i t s  r o le  i n  c aus ing  ob es i t y  
bec ause  f a t  i s  read i l y  s to r ed  as  body  fa t  w i t h  m in im a l  ene rgy  c os t s  
o f  c onvers i on ( 5 4 ,  5 5 ) .   Fa t  i s  l es s  s a t ia t ing  t han  i s oenerge t i c  
quan t i t i es  o f  o the r  nu t r i en t s .  Today  th i s  e f f ec t  i s  us ua l l y  as c r ibed 
to  t he  h igher  energy  dens i t y  o f  t hes e  d i e t s  re l a t i ve  t o  ca r bohydr a te  
o r  p r o te i n ,  r a the r  t han  t he  f a t  con ten t  pe r  s e ( 5 6 ,  5 7 ) .  Many 
p ros pec t i ve  s tud ies  obser ve  t ha t  h igh  f a t  d i e t s  a r e  assoc ia t ed  w i t h  
we igh t  ga in ,  wh i l e  o t he r  s tud ies  f ound  no  ass oc ia t i on ( 5 8 ) .  
1.2.5.1 SUGAR-SWEETENED BEVERAGE (SSB) 
SSB is  de f ined  as  a  non -a lc oho l i c  bever age ,  ca r bona ted  o r  non -
c arbona ted ,  t ha t  con ta i ns  added  ca lo r i c  s wee teners .  I nc luded  i n  
t h i s  de f i n i t i on  a re  t r ad i t i ona l  s odas ,  s por t s  d r ink s ,  energ y  d r ink s ,  
f r u i t - f l a vo red  j u i c es  ( no t  100% f ru i t  j u i ce )  and  nec ta rs .  “ D ie t ”  
d r i nk s ,  t hose  tha t  con t a in  non - ca lo r i c  s wee tener s  s uch  as  
aspar tam e,  a r e  no t  in c luded  in  t h i s  de f i n i t i on ,  no r  a r e  co f f ee  and  
tea  d r ink s ( 5 9 ) .  W oodward -Lopez ( 6 0 )  s ugges ted  i n  h is  s tudy  t ha t  t he  
c u r ren t l y  ava i lab le  ev idenc e  i s  ex tens ive  and  cons is t en t l y  supp or t s  
t he  hypo thes is  t ha t  SSB i n tak e  i s  a  r i sk  f ac t o r  f o r  t he  deve lopment  
o f  obes i t y  and  has  made  a  subs t an t i ve  c on t r i bu t i on  t o  t he  obes i t y  
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ep idem ic  exper i enc ed  in  t he  USA in  rec en t  dec ades .  Ther e  has  
been  in t e res t  i n  t he  cons umpt ion  o f  SSB as  a  s pec i f i c  r i sk  f ac t o r  
f o r  obes i t y,  s ince  exper imen ta l  s t ud ies  s ugges t  re l a t i ve l y  poor  
c ompens a t ion  f o r  energ y  c ons umed as  d r ink s  as  oppos ed  to  s o l i d  
f ood ( 6 1 ) .  I n  shor t - t e rm  in t e r ven t ion  s tud ies ,  energ y  c onsum ed  i n  
l i q u id  f o rm appears  t o  s upp lement  hab i t ua l  f ood  in t ak e ,  l ead ing  t o  
i n c reas es  in  body  we igh t ( 6 2 - 6 4 ) .  I n  add i t i on ,  o t he r  s tudy  s ugges ted 
tha t  t he  e f f ec t  o f  change  in  l i qu id  c a lo r i es  on  we igh t  ga in  was 
g rea t e r  t han  the  e f f ec t  o f  changes  in  ca lo r i es  f r om so l i d  f oods ;  
whe re  SSB wer e  t he  on l y  source  o f  l i qu i d  ca lo r ies  f o r  wh ic h  
c hange  in  in t ak e  was  assoc ia t ed  w i t h  we igh t  lo ss ( 6 5 ) .  
I n c reas es  i n  f r u i t  j u i ce  (no t  100% f ru i t  j u i c e )  cons umpt ion  were  
a l so  as soc ia ted  w i t h  we igh t  ga in ( 5 9 ) .  I n  c on t r as t ,  i nc r eas es  i n  so -
c a l led  low -  o r  no -c a lo r ie  d r ink s  (100% f ru i t  j u i ce )  were  as soc ia ted 
w i t h  a  reduc t i on  in  we igh t  re la t i ve  t o  t he  sub jec t s  who  dec r eased 
the i r  i n t ak e  o f  t hes e  d r i nk s ( 2 6 ) .  A s tudy  i n  Germany showed  tha t  
men  who  e i t he r  ga ined  o r  lo s t  l a rge  amoun t s  o f  we igh t  had  h igher  
i n t ak es  o f  so f t  d r i nk s  t han  the  we igh t -s t ab le  g roup ,  bu t  i t  i nc l uded 
a  d i ve rs e  g roup  o f  beverages  inc lud ing  s ugar -s wee tened  d r ink s ,  
l ow -  o r  no -ca lo r ie  d r i nk s  con ta i n ing  a r t i f i c i a l  s wee tene rs ,  f r u i t  
j u i ce  and  t ap  o r  m ine ra l  wa t e r ( 2 6 ) .  
1.2.6 SUGAR, SWEET AND STARCHY FOODS 
Bread ,  pas ta ,  po ta toes ,  r i ce ,  pu l ses  and  c r ack ers  have  on  s ta r ch  
i t s  ma in  f o rm o f  c a rbohydr a te ( 6 6 ) .  A l s o  s ta r chy  vege tab les  ( l i k e  
c o rn  and  s wee t  po t a toes )  a re  i ns e r t ing  in t o  t h i s  g roup  becaus e 
they  a re  h igher  i n  c a rbohydr a te  t han  o the r  vege tab les  and  less  
f i be r  t han  o the r  veg e tab les .  A l l  o f  t hese  f oods  a re  g rouped  
toge t he r,  bec ause  the  ma jo r i t y  o f  t he  ca lo r ies  t hey  c on ta in  com e 
f rom ca r bohydr a tes ,  a l t hough  s ome o f  t hese  f oods  a ls o  con ta in  
s ome p ro t e i n  and  som et imes  f a t ( 4 0 ) .  
Drapeau  e t  a l ( 6 7 )  sugges t  t ha t  t he  ass oc ia t i ons  obs er ved  be t ween 
s ugar,  s wee t  and  s ta r chy  f ood  in t ak es  and  som e body  we igh t  and  
ad ipos i t y  i nd i ca t o rs  a r e  in t e res t i ng  becaus e  s wee t  f oods  a r e  o f t en  
r i c h  in  f a t  and  th is  ass oc ia t i on  i s  due  t o  t he  c omb ined  inc reas e  in  
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f a t  and  s wee t  in t ake .  Some  s tud ies  f ound  tha t  t he  e l im ina t i on  o f  o r  
a  dec reas e  i n  t he  c onsumpt i on  o f  s wee ts  r ep r es en ted  one  o f  t he  
ea t ing  pa t t e r ns  ass oc ia ted  w i t h  l ess  body -we ig h t  ga in  o r  a  g rea te r  
we igh t  lo ss ( 3 2 ,  6 8 ) .  
1.2.7 PROTEIN FOODS 
Pro t e in  f oods  inc lude  pou l t r y,  beans  and  peas ,  nu t s ,  seeds ,  mea ts ,  
s ea f ood  and  f i sh ,  mea t  s ubs t i t u tes  ( l i k e  t o f u ) ,  eggs ,  and  c heese .  
These  f oods  a re  g rouped  toge the r,  becaus e  the  ma jo r i t y  o f  t he  
c a lo r i es  t hey  con ta in  com e f rom p ro te i n .  However,  i t ems  in  t h i s  
g roup  can  be  h igh  i n  ca lo r ies .  A l so ,  mea t ,  eggs ,  and  c hees es  i n  
pa r t i c u la r  c an  be  h igh  in  sa t u ra ted  f a t  and  cho les t e ro l .  However,  
p ro te i n  a l so  i s  f ound  in  som e f oods  tha t  a r e  c l a s s i f i ed  i n  o t he r  
f ood  g roups  (e .g . ,  m i l k  and  m i l k  p roduc ts ) .  No  as soc ia t i on  has  
been  obs er ved  be tween  p r o te i n  i n tak e  a t  base l i ne  and  s ubsequen t  
we igh t  change  i n  adu l t s ( 6 9 ,  7 0 ) .  I n  exper im en ta l  s tud ies ,  p r o te in  
p re loads  a r e  assoc ia t ed  w i t h  reduc t i ons  in  subsequen t  i n tak e  
r e l a t i ve  t o  i s oene rge t i c  quan t i t i e s  o f  o the r  m acronu t r i en t s ,  
s ugges t i ng  t ha t  p ro t e in  may  ac t  as  a  sa t ie t y  c ue ( 7 1 ) .  I nc r eases  in  
s a t ie t y,  wh ic h  p r omot e  impr oved  c omp l i anc e  w i t h  a  hypo -energe t i c  
d i e t ,  m ay i n  pa r t  exp la i n  t he  g rea te r  ea r l y  we igh t  lo ss  ass oc ia t ed 
w i t h  an  i nc r eas ed  p ropor t ion  o f  p ro te i n  in  t he  d i e t  i n  i n te r ven t ion  
s t ud ies  f o r  t he  t r ea tmen t  o f  obes i t y ( 2 6 ) .  
Consum pt ion  o f  a  ba lanc ed  va r ie t y  o f  p r o te i n  f oods  c an  c on t r i bu te  
t o  improved  nu t r ien t  i n tak e  and  hea l t h  bene f i t s .  Fo r  examp le ,  
moder a te  ev i denc e  i nd i ca t es  t ha t  ea t i ng  peanu ts  and  ce r ta in  t r ee  
nu ts  ( i . e . ,  wa lnu ts ,  a lm onds ,  and  p is tach ios )  r educes  r i sk  f ac to rs  
f o r  ca r d iovas cu la r  d i sease  when  consum ed as  pa r t  o f  a  d i e t  t ha t  i s  
nu t r i t i ona l l y  adequa t e  and  w i t h in  ca lo r ie  needs .  Bec ause  nu ts  and 
s ee ds  a re  h igh  in  c a lo r i es ,  t hey  shou ld  be  ea t en  i n  sm a l l  po r t ions  
and  used  to  rep lace  o the r  p ro te i n  f oods ,  l i k e  som e meat  o r  pou l t r y,  
r a the r  t han  be ing  added  to  t he  d ie t ( 4 2 ) .  
1.2.8 WATER  
I n c reas ing  da i l y  wa t e r  consum pt ion  i s  w ide l y  recogn i zed  as  a  
we igh t  lo ss  s t ra t egy  i n  t he  genera l  pub l i c ,  ye t  t he re  i s  su rp r i s i ng l y  
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l i t t l e  da t a  suppo r t ing  t h i s  p rac t i ce .  Ep idem io log i ca l  s tud y  sugges t  
t ha t  energ y  in t ak e  i s  s ign i f i c an t l y  l ower  in  wa t e r  d r i nk e rs  
c ompared  w i t h  nonwa te r  d r i nk e rs ( 7 2 ) .  I n  add i t i on ,  Denn i s  e t  a l ( 7 3 )  
s ugges ted  tha t   f o r  ove r we igh t  o r  obes e  m idd le -aged  and  o lde r  
adu l t s ,  consum ing  ~ 2  cups  o f  wa t e r  p r io r  t o  eac h  o f  t he  t h r ee  ma in  
da i l y  m ea ls  may  i nc reas e  we igh t  lo ss  when  c omb ined  w i t h  a  
hypoc a lo r i c  d ie t ,  as  compa red  to  a  hypoc a lo r i c  d ie t  a l one .   
1.3 SOCIOECONOMIC DETERMINANTS AND OBESITY 
I n  t he  con tex t  o f  Eur opean  c oun t r ies ,  econom ic  deve lopment  and 
i nc reas ed  pu r chas ing  power  have  r ecen t l y  changed  t he  f ood  
ava i l ab i l i t y  s i t ua t ion .  O n  the  o t he r  hand ,  s oc io - cu l t u ra l  i n f l uenc es  
may con t r i bu t e ,  a long  w i t h  econom ic  cons t r a in t s ,  t o  pa r t i c u la r  f ood  
c ho i ces ,  wh i ch  may  exp la in  t he  s t i l l  subs t an t i a l  d i f f e rences  in  f ood  
c onsumpt i on  ac ros s  Eur opean  coun t r ie s .  Under s tand ing  t he  
i n f l uences  o f  soc io - ec onom ic  va r i ab les  on  f ood  cons umpt i on  may 
be  use f u l  t o  p r ed ic t  t he  ou tc ome o f  in t e r ven t i ons ,  t o  c hange  f ood 
behav io r,  and  gene ra te  hypo t hes es  c oncer n ing  f ood  cons umpt ion  
i n  d i ve rs e  c i r cum s tanc es ,  as  we l l  as  t o  exp la i n  observa t ions  i n  
ep idem io log ic a l  s tud ies ( 2 0 ) .  
I n  add i t i on ,  obes i t y  i s  mor e  c ommon among  t he  poor  and  t he  l ess  
educa t ed  in  m os t  OECD c oun t r ies  and  educa t i on  has  been  f ound  to  
be  mor e  c lea r l y  r e l a t ed  t o  hea l t h  behav io r  t han  e i t he r  occ upa t i on  
o r  i nc ome ( 3 ) .   
I n  genera l ,  a  hea l t hy  f ood  i n tak e  pa t te rn  was  re l a ted  t o  h igh  soc io -
econom ic  pos i t i on .  Adherenc e  to  a  t r ad i t i ona l -wes te r n  f ood  i n tak e  
pa t te r n  de te rm ined  by  h igh  in t ak es  o f  r ed  mea t ,  sauc es  and 
d res s ings ,  po t a to  d i shes ,  f as t  f ood ,  r ye  b r ead ,  s wee ts ,  s nack s ,  
des ser t s ,  and  s uga r  s wee tened  d r ink s  and  f ru i t  j u i c e  was  more  
c ommon among  men  w i th  l ow soc ioeconom ic  s ta t us  -  ( 7 4 ) ,  whe reas  
adherenc e  to  a  g reen  f ood  pa t te r n ,  w i t h  h igh  i n tak es  o f  r aw and  
c ook ed  vege t ab les ,  f r esh  and  d r ied  f ru i t ,  pou l t r y,  f i sh ,  and  c e rea l ,  
was  m ore  common am ong  bo th  m en  and  women w i t h  h igh  SES ( 2 1 ) .  
Togo  P .  e t  a l . ( 7 5 )  f ound  ev idence  t ha t  a  f ood  i n tak e  i nd ic a ted  by  a  
h igh  s co r e  on  p r ede f i ned  i nd ic es  des igned  to  i den t i f y  a  va r ied  d ie t  
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h igh  in  f r u i t  and  vege t ab les ,  and  l ow in  m ea t  and  f a t ,  was 
ass oc ia t ed  w i t h  a  lowe r  BMI .  However,  t he  sc ien t i f i c  l i t e ra t u re  has  
no t  shown a  c l ea r  re l a t i on  be t ween  obes i t y  and  t he  in t ak e  o f  
energ y,  macronu t r ien t s  and  spec i f i c  t ypes  o f  f ood  c ons umed.  More 
a t t en t i on  has  been  pa id  t o  ea t ing  behav io r,  bec aus e  t h is  m ay 
r e f l ec t  t he  j o i n t  e f f ec t  o f  a  num ber  o f  f oods  and  nu t r ien t s ,  t hus  
i nc reas ing  t he  l i k e l i hood  o f  f i nd ing  a  l i nk  t o  obes i t y ( 7 6 ,  7 7 ) .  
1.4 PHYSICAL ACTIVITY 
Phys ica l  ac t i v i t y  i s  t he  o the r  s i de  o f  t he  c a lo r i e  ba lance  equa t i on  
and  shou ld  be  cons ide red  when  add res s ing  we igh t  managem ent .  
I ndeed ,  s t r ong  ev idence  suppor t s  t ha t  pa r t i c i pa t i on  in  phys ica l  
ac t i v i t y  (moder a te  i n t ens i t y )  a l s o  he lps  peop le  ma in t a in  a  hea l t h y  
we igh t  and  p reven t  exc ess  we igh t  ga in ( 4 2 ) .  
Adu l t  m a in ta i n  a  ba lance  be t ween  the i r  energ y  i n tak e  and  energ y 
expend i t u r e  leve ls ,  as  demons t r a ted  by  t he  c ons tancy  o f  b ody  
we igh t  and  body com pos i t i on ,  and  t h i s  can  be  ac h ieved  by  
c on t r o l l i ng  e i t he r  energ y  in t ak e  o r  expend i t u re ( 7 8 ) .   
I nd i v i dua l s  can  change  the i r  energ y  i n t ak e  by  a  f ac to r  o f  a t  l eas t  
t h r ee  when  adap t ing  i t  t o  t he  expend i t u r e  o f  energ y.  The  oppos i t e  
pos s ib i l i t y  o f  humans  adap t ing  energy  expend i t u r e  t o  energ y  in t ak e  
i s  o f t en  ques t i oned .  I t  has  even  been  s ta t ed  t ha t  t he  con t ro l  o f  
e nerg y  expend i t u re  i s  c on t r a r y  t o  wha t  t he  body  we ig h t  wou ld  
r equ i r e  in  s uc h  c as es  as  hype rac t i v i t y  i n  anor ex ics  and 
hypoac t i v i t y  in  obes i t y ( 7 8 ) .   
Adap t a t i ons  in  bo t h  d i rec t i ons  have  been  shown  in  s tud ies  i n  wh ic h  
energ y  in t ak e  i s  e i t he r  dec reas ed  o r  i n c reas ed  th r ough  over ea t i ng  
o r  under ea t ing ,  r espec t i ve l y,  and  s tud ies  i n  wh ic h  energ y  
expend i t u r e  i s  dec reas ed  o r  in c reas ed ,  t h r ough  changes  i n  
phys ica l  ac t i v i t y.  Th is  way,  an  energ y  expend i t u re  induc es 
i nc reas ed  energ y  i n t ak e ,  t hus  c ompens a t ing  f o r  t he  add i t i ona l  
r equ i r ement ,  es pec ia l l y  a t  h igher  exe rc i se  loads ( 7 8 ) .  
St i l l ,  t he r e  a r e  t wo  op t i ons  f o r  reve rs i ng  t he  gener a l  popu la t i on  
t rend  t owards  i nc r eas ing  body we igh t :  r educ ing  in t ak e  o r  
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i n c reas ing  phys ic a l  ac t i v i t y.  P r even t ing  overea t ing  by  ea t ing  l ess  
i s  l i k e l y  t o  be  t he  mos t  e f f ec t i ve  s t ra teg y,  desp i t e  t he  po t en t i a l  f o r  
a  nega t i ve  e f f ec t  on  phys ic a l  ac t i v i t y  when  a  nega t i ve  energ y 
ba lanc e  i s  reac hed .  Ther e  i s  ev idence  t ha t  phys ic a l  ac t i v i t y  i s  o f  
impor tance  f o r  we igh t  ma in t enance ,  espec ia l l y  f o r  t he  p reven t i on  
o f  we igh t  r ega ins  a f t e r  we igh t  l oss .  The  we igh t  ga in  obse r ved  as  a  
c onsequenc e  o f  a  c hange  to  a  mor e  seden t a r y  rou t ine  was 
exp la ined  by  t he  abs ence  o f  an  equ i va len t  reduc t i on  o f  energ y  
i n t ak e ( 7 8 ) .  
Decreas ing  t ime  spen t  in  seden ta r y  behav io r s  a ls o  i s  impor tan t  as  
we l l .  S t rong  ev ide nce  shows  tha t  mo re  s c reen  t im e ,  pa r t i c u la r l y  
t e l ev is i on  v i ew ing ,  i s  as soc ia ted  w i t h  ove r we igh t  and  obes i t y  in  
c h i ld r en ,  ado lesc en t s ,  and  adu l t s .  Subs t i t u t i ng  ac t i ve  pu rs u i t s  f o r  
s eden t a r y  t ime  c an  he lp  peop le  m anage  the i r  we igh t  and  p rov ides  
o t he r  hea l t h  bene f i t s ( 4 2 ) .  
Add i t i ona l l y,  a  mor e  s eden ta r y  l i f es t y le  m igh t  g i ve  mor e 
oppor tun i t i es  t o  ea t  in  ou r  obesogen ic  env i r onm ent .  W h i l e  ac t i v i t y -
i nduced  energ y  expend i t u r e  i s  s im i l a r  i n  s ub jec t s  w i t h  a  no rma l  
we igh t  and  thos e  w i t h  a  h igher  body we igh t ,  an  over we igh t  
c ond i t i on  i s  l im i t i ng  f o r  h igh - i n t ens i t y  phys i ca l  ac t i v i t y  and 
phys ica l  pe r f o rmanc e .  The  amoun t  o f  phys ic a l  ac t i v i t y  nec ess ar y  
t o  s uc ces s f u l l y  ma in t a in  a  hea l t hy  body we igh t  depends  on  ca lo r i e  
i n t ak e  and  va r ies  c ons ide r ab l y  among  adu l t s ,  i n c l ud ing  o lde r  
adu l t s .  Some adu l t s  w i l l  need  a  h igher  le ve l  o f  phys ic a l  ac t i v i t y  
t han  o the rs  t o  ac h ieve  and  ma in t a in  a  h ea l t hy  body we igh t ( 4 2 ,  7 8 ) .  
However,  phys ic a l  i nac t i v i t y  c anno t  be  t he  ma j o r  o r  s o le  cause  f o r  
t he  i nc r eas ing  p r eva lence  o f  obes i t y  g i ven  t ha t  rev i ew s tud ies  do 
no t  show a  r educ t i on  in  t he  leve ls  o f  phys i ca l  ac t i v i t y  ove r  t he  
year s  and  f ood  in t ak e  i s  d i f f i cu l t  t o  m eas ure  i n  f r ee - l i v i ng  
c ond i t i ons ( 7 9 ) .  
Fur the rmor e ,  a  no rma l  we igh t  i nd i v idua l  can  have  a  h igh  f ood  
i n t ak e  s i nc e  he  has  a  h igher  phys ic a l  ac t i v i t y,  s o  t h i s  re la t i on  
be t ween  body  we igh t  and  f ood  i n tak e  ep i sodes  i s  no t  s im p le  and 
we  have  to  t ak e  in t o  acc oun t  t he  con f ound ing  e f f ec t  o f  phys ic a l  
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ac t i v i t y.   I n  add i t i on ,  snack ing  i s  more  ass oc ia ted  w i t h  be ing  more  
s eden t a r y  and  h igh  mea ls  in t ak e  i s  ass oc ia ted  w i t h  h igher  phys i ca l  
ac t i v i t y.  However,  un t i l  now,  t he re  a re  no  c e r ta i n t i es  on  causa l  l i nk  
bec ause  s nack ing  mor e  f requen t l y  may  l ead  to  l ow phys ic a l  
ac t i v i t y  o r  l ow phys i ca l l y  ac t i ve  /  seden ta r y  ind i v i dua ls  may  snack  
mor e  and  m ea ls  may  lead  t o  h igher  phys ic a l  ac t i v i t y  o r  a  h igh  mea l  
i n t ak e  may s t im u la te  h igher  phys ic a l  ac t i v i t y ( 8 0 - 8 2 ) .  
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2. OBJECTIVE 
The  ob j ec t i ve  o f  t h i s  s tudy  was  to  examine  t he  ass oc ia t i on  
be t ween  f ood  in t ake  du r ing  mea l s  and  snack s  and  overwe igh t  and 
obes i t y,  i n  a  rep r esen ta t i ve  s amp le  o f  t he  adu l t  Por t ugues e  
popu la t i on ,  a f t e r  con t ro l l i ng  f o r  phys ica l  ac t i v i t y  and  o t he r  
c on f ound ing  f ac to rs .  
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3. METHODS 
The  I V -Nat i ona l  Hea l t h  Sur vey  -  ( NHS)  i s  a  c ommun i t y -based  
c r os s -sec t iona l  s t udy  t ha t  eva lua ted  a  sam p le  o f  t he  Po r tuguese 
popu la t i on ,  rep resen ta t i ve  a t  t he  na t i ona l  and  r eg i ona l  ( NUT S I I—
Ter r i t o r i a l  Nom enc la t u re  Un i t s  f o r  S ta t i s t i ca l  Pur pos es ,  le ve l  I I )  
l e ve ls ,  ob t a ined  t h r ough  c omp lex  s t ra t i f i ed  and  c l us te r  s amp l i ng .  
Peop le  l i v ing  i n  co l l ec t i ve  res iden t ia l  i n s t i t u t ions  a t  the  t im e  o f  
r ec ru i tm en t  (e .g .  ho t e ls ,  hos p i t a l s  and  m i l i t a r y  f ac i l i t i es )  were  no t  
e l ig ib le .  A s amp le  o f  hous eho lds  was  de f ined ,  us i ng  da ta  f r om the 
2001  Popu la t i on  and  Hous ing  Cens us ,  t o  be  us ed  as  t he  samp l i ng  
f rame f o r  hous eho ld  su r veys  c onduc ted  by  t he  Na t i ona l  I ns t i t u t e  o f  
S ta t i s t i c s  ( INE) .  I t  i nc l uded  1 408  geog raph i ca l  un i t s  w i t h  a t  l eas t  
240  hous eho lds  eac h ,  s e lec t ed  sys temat i ca l l y  w i t h i n  l a rge r  
geog raph i ca l  s t r a ta ,  w i t h  a  p robab i l i t y  p ropor t i ona l  t o  t he  number  
o f  hous eho lds  in  eac h  un i t .  A random  sam p le  o f  t he  househo lds  
( s ec ondar y  s amp l ing  un i t s )  was  se lec t ed ,  and  a l l  sub jec t s  l i v i ng  in  
t hes e  househo lds  we r e  e l ig i b le .  The  s amp le  s i ze  was  de f ined  t o  
ens ure  a  homogeneous  d is t r ibu t ion  o f  t he  pa r t i c ipan t s  by  t he  
s even  NUTS I I  r eg ions  [ Nor t e ,  Cen t ro ,  L i sboa  e  Va le  do  Te jo  
(LVT) ,  A len t e j o ,  A lga rv e ,  Reg ião  Au tónoma da  Made i ra  and  Reg ião 
Au t ónoma dos  Aç ores ] ,  and  a  c oe f f i c ien t  o f  va r i a t ion  no t  exc eed ing  
15% f o r  subsamp les  w i t h  a t  l eas t  5% o f  t he  popu la t ion  o f  any  o f  
t he  reg ions .  
Bet ween  Februar y  2005  and  January  2006 ,  t r a ined  in te r v i ewer s  
eva lua t ed  41193  sub jec t s ,  f r om 15239  househo lds ,  t h rough  
c ompute r -ass i s ted  pe rs ona l  i n te r v i ews .  Th is  c o r responded  to  a  
pa r t i c i pa t ion  o f  76% o f  t he  se lec ted  househo lds .  I n te r v iews  cou ld  
no t  be  accom p l i shed  in  ~ 7% o f  dwe l l i ngs  t ha t  were  no t  inhab i t ed  
and  i n  5% because  o f  re f usa ls  t o  pa r t i c i pa t e .  
I n  add i t i on  t o  t he  soc io -demog raph ic  c har ac te r i za t ion ,  t he  
ques t ionna i r e  cover ed  17  themat ic  a reas .  The  ques t i ons  re f e r r ing  
t o  s i x  o f  t hes e  a reas  wer e  app l ied  on l y  in  one  o f  t he  f ou r  
t r imes te rs ,  t o  ensu re  t ha t  t he  aver age  du r a t i on  o f  t he  i n t e r v i ews 
d id  no t  exc eed  75  m in / househo ld .  I t  i n c luded  ques t i ons  t ha t  were  
used  to  ob ta in  in f ormat i on  f rom a l l  pa r t i c ipan ts  (e i t he r  d i r ec t l y  o r  
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f r om a  p r oxy  r esponden t ) ,  whereas  s ome o f  t hem c ou ld  no t  be  
ans we red  by  a  p r oxy.  
Tra ined  in t e r v i ewers  conduc ted  f ace - t o - f ace  in t e r v iews  in  each  
househo ld  and  ob ta i ned  i n f o rmat i on  on  soc ia l  and  dem og raph ic  
c har ac t e r i s t i cs ,  l i f e s t y le  and  hea l t h ,  i nc lud ing  in f o rmat ion  abou t  
da i l y  number  o f  mea ls  and  snack s  and  t we l ve  ques t i ons  r e la ted  t o  
t he i r  i n t ak e  o f  co re  f ood  g roup s .  A qua l i t y  con t ro l  was  c onduc ted 
by  r e -adm in is t r a t ion  (by  a  d i f f e ren t  i n te r v i ewer )  o f  t he  same 
ques t ionna i r e  t o  10%  o f  t he  i n i t i a l  sam p le ,  t h ree  weeks  a f t e r  t he  
f i r s t  one .  
I n  t he  pu rpose  o f  i den t i f y i ng  f ac to r s  tha t  cou ld  be  re la ted  t o  f ood  
g roups  cons ume d dur ing  mea ls  and  snack s  we  exam ined  t he  
r e l a t ions h ip  be t ween  f ood  g roups  cons umed dur i ng  mea ls  and 
s nack s  and  l i f es t y le  and  s oc io -dem og raph ic  f ac to r s  and  phys ic a l  
ac t i v i t y.  
W e d id  t he  s ame ana l ys is  t o  s t udy  t he  as soc ia t ion  be t ween  
c a tegor i es  o f  body  mass  i ndex  and  l i f e s t y le  and  soc io -dem og raph ic  
f ac to r s ,  he igh t  and  phys i ca l  ac t i v i t y.  
Par t i c i pan ts :   
The  s amp le  us ed  i n  t he  p res en t  ana l ys i s  in c ludes  a l l  s ub j ec t s  
o l de r  t han  19  years  ( n= 32644 ;  15463  m en  and  17181  wom en) ,  w i t h  
i n f o rmat i on  on  t he  k ey  va r iab les .  
Ant h ropomet r i c  Measur es :   
Par t i c i pan ts  wer e  ask ed  to  r epor t  t he i r  we igh t  and  he igh t .   
BMI  ( Body Mass  Index )  was  ca lc u la ted  as  we igh t  ( i n  k i l og rams  -  
Kg )  d i v i ded  by  t he  square  o f  he igh t  ( in  me t e rs  -  m) .  Sub jec t s  we re  
c a tegor i zed  ac cor d ing  t o  t he i r  BMI  as ( 8 3 ) :  
Under we igh t  (<  18 .5  k g /m 2 ) ;  
Norm a l  we igh t  ( 18 .5  k g /m 2  ≤  BMI  <  25 .0  k g /m 2 ) ;  
O ver we igh t  (25 .0  kg /m 2  ≤  BMI  <  30 .0  k g /m 2 )  and   
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Obes e  ( ≥  30 . 0  k g /m 2 ) .  
Educa t i on :  
Responden t s  were  ask ed  to  p rov ide  in f o rmat ion  abou t  whe t her  
t hey  had  a t t a ined  fu r t he r  educ a t i on  s ince  leav ing  schoo l  and ,  i f  so ,  
t he  h ighes t  qua l i f i c a t i on  com p le ted  and  was  subs equen t l y  
c l ass i f i ed  in t o  f ou r  le ve ls  o f  educa t i on :  l es s  t han  5  year s ,  5 -9  
year s ,  10 -12  years  and  m ore  t han  12  years .  
I n com e:  
Responden t s  wer e  ask ed  t o  es t ima te  t he  t o t a l  i nc ome ( i nc lud ing  
pens ions ,  a l lowances  and  inves tmen ts )  rece i ved  by  a l l  househo ld  
mem ber s  in  t he  las t  mon t h  and  to  i nd i ca te  t h i s  us ing  a  s ing le  
meas ure  com pr is ing  t en  na r r ow - r anged  i ncom e c a tegor ies .  Th is  
meas ure  was  subsequen t l y  r e -coded  in t o  f ou r  c a tegor ies  ac cor d ing  
t he  number  o f  sa la r i es :  ≤500  eu ros ,  501 -900  euros ,  901 -1500  
euros  and  m ore  t han  1500  eu r os .  
Smok ing  Hab i t s :  
The  ques t i onna i r e  i nc luded  ques t ions  abou t  p resen t  and  pas t  
t obacc o  c onsum pt ion .  Smok ing  hab i t s  o f  t he  pa r t i c i pan ts  were  
de f ined  as  smok ers  ( t hose  smok ing  a t  l eas t  one  c iga r e t t e  pe r  day ) ,  
non -s mok ers  and  fo rmer  sm ok ers .  
Phy s ica l  Ac t i v i t y  Leve l :  
Acc ord ing  t o  t he  I n t e rna t iona l  Phys ic a l  Ac t i v i t y  Ques t ionna i re  ( 8 4 )  
de ta i l ed  ques t ions  abou t  i n tens i t y,  du ra t i on  and  f requenc y  o f  
phys ica l  ac t i v i t y  we re  no ted .  S t i l l ,  a cc o rd ing  t o  t he  gu ide l ines  f o r  
da ta  p roces s ing  and  ana l ys is  o f  t he  I PAQ the  sub jec t s  wer e  t hen 
c l ass i f i ed  i n  t h r ee  ca t egor i es  ac cor d ing  t o  t he i r  Phys i ca l  A c t i v i t y  
Leve l ( 8 4 )  i n :  
Hig h :  Th i s  c a tegory  was  deve loped  to  desc r i be  h igher  le ve ls  o f  
pa r t i c i pa t ion .  Cons ide r ing  t ha t  bas a l  ac t i v i t y  m ay be  c ons ide red  to  
be  equ i va len t  t o  approx imate l y  5000  s t eps  pe r  day,  i t  i s  p roposed 
tha t  “h igh  ac t i ve ”  c a tegor y  be  cons ide red  as  t hos e  who  move  a t  
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l eas t  12 ,500  s teps  pe r  day,  o r  t he  equ i va len t  in  modera t e  and  
v i go r ous  ac t i v i t i es .  Th i s  rep res en ts  a t  l eas t  an  hour  more  
moder a te - i n t ens i t y  ac t i v i t y  ove r  and  above  the  basa l  l e ve l  o f  
ac t i v i t y,  o r  ha l f  an  hour  o f  v igo r ous - i n t ens i t y  ac t i v i t y  ove r  and 
above  basa l  l e ve ls  da i l y.  
 Moder a te :  Th is  ca tegor y  i s  de f ined  as  do ing  some ac t i v i t y,  more  
t han  low ac t i ve  ca t egor y.  Some l i ke  “ha l f  an  hour  o f  a t  l eas t  
moder a te - i n t ens i t y  PA on  m os t  days ”  
 L o w:  Th is  c a tegory  i s  s imp l y  de f ined  as  no t  mee t i ng  any  o f  t he  
c r i t e r ia  f o r  e i t he r  p r ev ious  c a tegor i es .  
Phys ica l  ac t i v i t y  da t a  was  ava i l ab le  f o r  on l y  4561  i nd i v idua l s .  
Eat ing  F r equenc y  Ass essm ent  -  Mea ls  and  Snacks :  
The  ques t ionna i re  i nc l uded  ques t i ons  abou t  da i l y  f requenc y  o f  
mea ls  and  da i l y  f r equenc y  o f  snack s  ep is odes  s epara t e l y.  
Responden t s  wer e  ask ed  abou t  t he  number  ( 1 ,  2  o r  3 )  o f  ma in  
ea t ing  ep is odes  -  mea ls  -  cons ide r ing  mea l s  as  b r eak fas t ,  l unc h 
and  d inner.  I n  ano the r  ques t i on  t hey  were  ask ed  abou t  t he  o the r  
ea t ing  occas ions  des p i t e  mea ls :  “ Desp i t e  t he  t h ree  ma in  ea t i ng  
ep is odes  ( b reak f as t ,  l unch  and  d inner ) ,  how m any  t imes  do  you  ea t  
du r ing  an  o rd ina r y  day?”  and  the  answe r  was  c l as s i f i ed  as  number  
o f  snack s .  To ta l  da i l y  ea t ing  f requenc y  co r r esponds  to  t he  sum o f  
t o t a l  da i l y  s nack s  and  m ea ls .  
Food  Consum pt ion :  
Responden t s  wer e  ask ed  t o  ans wer  t we l ve  ques t ions  r e la ted  t o  
t he i r  i n tak e  o f  co r e  f ood  g roups ,  name ly  m i l k ,  m i l k  p r oduc ts ,  
veg e tab le  s oup ,  mea t ,  f i sh ,  vege tab les ,  f r u i t ,  b r ead  and  s ta rc hy  
f oods  (pas t a / r i ce /po ta t oes ) ,  s o f t  d r i nk s  and  j u i ces .  T he  
c onsumpt i on  was  reco r ded  as  a  y es  o r  n o  ans wer.   
Bec ause  da ta  was  co l l ec ted  by  in t e rv i ewe rs  w i t h in  t he  f ramework  
o f  an  ep idemio log i c a l  s t udy  no t  s pec i f i c a l l y  des igned  to  assess  
quan t i t a t i ve  as pec t s  o f  nu t r i t i ona l  and  f ood  i n tak e ,  d i e ta r y  
ass essm ent  me thod  used  gener i c  c lass i f i c a t ions  i n  f ood  g roups 
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r a the r  t han  spec i f y i ng  t he  va r ie t y  o r  spec ies  ( f i sh  ra t he r  t han  f a t t y  
f i s h  o r  sa lmon ,  e t c . ) .  A ls o ,  t he  c onsum pt ion  o f  t hes e  food  i t ems  
was  de te rm ined  by  ask ing  "For  eac h  o f  t he  l i s t ed  f ood  i t ems  p lease  
i nd ic a te  t hose  c onsum ed dur ing  t he  day  be f o re  t he  i n te r v i ew" :  
(m i l k ,  vege tab le  soup ,  mea t ,  f i sh ,  vege t ab les ,  f r u i t ,  b r ead ,  and 
s t a rc hy  f oods  –  pas t a ,  r i c e  and  po t a toes )  and  no t  by  quan t i f y  t he  
am oun t  inges t ed .  
The  co r e  f ood  g roups  wer e  bas i c a l l y  sp l i t  acc o rd ing  t he i r  
c onsumpt i on :  a t  mea ls  ( Mi l k /  Cheese /  Yogur t ,  Soup ,  Bread /  
Sandw ich es ,  Mea t ,  F is h ,  Po ta t o /  R ice /  Pas ta ,  Beans ,  Sa lad  and 
Vege tab les ,  F r u i t ,  Cakes /  Choco la te /  Des ser t s )  and  as  snack s  
( Fru i t ,  B read /  Sandw ich es ,  M i l k /  Cheese /  Yogur t ,  J u i c e /Nec t a r,  
s ugar -swee tened  bev erage  ( so f t  d r i nk s ) ,  Cak es /  Choco la te /  
Desser t s ,  O the r  go od ies ,  Pas t r ie s ,  F renc h  F r i es ) .  
Sta t i s t i c a l  Ana ly s i s  
A l l  ana l yses  were  c onduc ted  us ing  t he  S ta t i s t i ca l  Pack age  f o r  t he  
Soc ia l  Sc iences  (SPSS)  s o f tware  f o r  w indows ,  ve rs i on  20 . 0 .   
Descr ip t i ve  ana l ys is  was  c a r r ied  ou t  t o  ass ess  t he  as soc ia t i on  o f  
c a tegor i es  o f  BMI  and  t he  c ons umpt ion  o f  t he  f ood  g r oups  tha t  
mak e  up  da i l y  mea ls  and  s nack s ,  l i f es t y l e / soc io -econom ic  f ac t o rs .  
The  Ch i -sq uar ed  (X 2 )  s ta t i s t i c  sc o re  was  used  t o  ana l yze  t he  
impor tance  o f  each  f ac t o r.  The  s t a t i s t i ca l  s ign i f i canc e  leve l  was  
acc ep t ed  a t  P <0 . 001 .  
ANO VA was  us ed  to  eva lua t e  t he  re la t i onsh ip  be t ween  c on t i nuous 
va r iab les  and  BMI  c a tegor i es ,  wher e  t he  Bonf e r ron i  t es t  was  
c hosen  to  exam ine  eac h  o the r  s ig n i f i canc e .  The  s t a t i s t i c a l  
s ign i f i c ance  leve l  was  ac cep ted  a t  P < 0 . 05 .   
To ass es s  t he  ass oc ia t i on  be t ween  cons umpt ion  o f  f ood  g roups  
and  BMI  ca tegor i es ,  mu l t inom ia l  l og is t i c  reg ress ion  ana l ys i s  ( MLR)  
was  pe r f o rmed .  Th i s  ana l ys i s  was  used  to  c on t r o l  t he  po t en t ia l  
c on f ound ing  e f f ec t  o f  some va r iab les  and  es t ima t e  t he i r  
s im u l t aneous  e f f ec t s  on  t he  r i sk  o f  under we igh t ,  ove rwe igh t  and  
   - 24 - 
FCUP/ FCNAUP 
Overweight, obesity and food consumption: A cross-sectional analysis of the Portuguese National Health Survey 
obes i t y.  The  no rm a l  we igh t  wa s  c ons ide red  as  re f e rence  and  o the r  
BMI  ca t egor ies  as  t he  dependen t  va r i ab les .   
Mode l  I  ( unad jus ted )  in c l uded  the  f ood  g roups  cons umed  in  mea l s  
and  snack s ,  educa t i on  and  inc ome.  Mode l  I I  i n c luded  Mode l  I  
ad jus ted  f o r  p roxy  r epor t i ng  i n f o rmat i on ,  gender,  age ,  educa t i on ,  
i n com e,  smok ing  s ta t us ,  number  o f  s nack s ,  and  num ber  o f  mea ls .  
Mode l  I I I  i nc l uded  Mode l  I I  ad jus t ed  f o r  phys ic a l  ac t i v i t y.  The 
c ho i ce  o f  pos s ib le  c on f ounders  was  based  on  f i nd ings  repor t ed  i n  
t he  l i t e r a tu r e  and  exp lo ra t o r y  s ta t i s t i c a l  ana l ys is .  A f t e r  ad jus tmen t  
t he  f i na l  sam p le  was  r educ ed  t o  4561  ind i v i dua l s  (2400  wom en) .  
The  Odds  Ra t i o  (O R)  and  ad jus t ed  O R  ( ad j  OR)  wer e  es t im a ted 
w i t h  95% Conf idenc e  In te r va l  (C I ) .  A P v a lue  o f  l e ss  t han  0 .0 5  was 
c ons ide red  s ta t i s t i c a l l y  s ign i f i c an t .  
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4. RESULTS 
Ther e  wer e  32644  i nd i v i dua l s  ( 17181  women)  in c luded  in  t h i s  
s t udy.   
The  popu la t ion  c har ac te r i s t i cs  by  gender  a re  p r esen ted  i n  Tab le  I .  
F rom t he  t o ta l  da t a ,  70 . 2% was  se l f - repor t ed  and  29 . 8% was  p roxy  
r epo r ted  in f o rmat ion .  The  d is t r i bu t ion  o f  BMI  ca t ego r i es  was  
s ign i f i c an t l y  d i f f e ren t  by  gender .  S t ra t i f i ed  da ta  by  gender  
demons t r a ted  t ha t  Pr eva lence  o f  under we igh t  was  0 .9% t o  m en  
and  3 .2% t o  women,  and  over we ig h t  (42 .5%)  was  mor e  f requen t  f o r  
men  than  women ( 33%) ,  wh i le  mos t  women were  i n  a  r ange  o f  
no rma l  we igh t  (47 . 1%) .  Br ing ing  t oge t he r  sub jec t s  who  wer e  
over we igh t  w i t h  t he  obese  ones  i t  was  obser ved  tha t  t he re  wer e  
57 .7% o f  ove r we ig h t /obese  men  aga ins t  49 .7% o f  women.  
Fu r the rmor e ,  i t  was  obser ved  t ha t  i n  t he  c a tegor y  o f  obese ,  wom en 
a cc oun ted  f o r  t he  ma j o r i t y  (16 .7%) .   
The  ma jo r i t y  o f  sub j ec t s  have  repor ted  age s  be t ween  20  and  34  
year s  ( 28 .4% ) ,  le ss  t han  5  years  o f  educa t i on  ( 45 . 8%) ,  an  inc ome 
be t ween  501  and  900  eu ros  ( 29%)  and  be ing  non -sm ok ers  ( 61 . 7%) .  
On l y  13 .5% o f  t he  t o t a l  i nd i v i dua l s  repor ted  t o  have  more  t han  12  
year s  o f  educ a t ion ,  mos t l y  wom en (13 .9%) .  The  modera te  phys ica l  
ac t i v i t y  le ve l  ( 46 . 3%)  was  repor t ed  mo re  f requen t l y  by  ind i v i dua l s  
i n  bo th  genders .  A l so  i t  was  obs erved  tha t  wom en (41 .7%  low 
i n t ens i t y )  were  no t  as  phys i c a l l y  ac t i ve  as  men .  Fu r the rm ore 
wom en  wer e  o lde r ,  had  f ewer  year s  o f  educ a t i on  ( 49 .2%) ,  had 
l owe r  i ncom e (26 .6% )  and  wer e  l ess  f requen t l y  sm oke rs  (81 . 1%)  
t han  m en .  
Mos t  s ub jec t s  r epo r ted  4  o r  5  da i l y  ea t ing  ep is odes  ( 58 .7%) ,  3  
da i l y  mea ls  (91 .3%)  and  1  da i l y  s nack  (37 . 8%) .  W omen had  mor e 
f requen t l y  t o ta l  da i l y  ea t ing  ep is odes  ( 6 .4%)  t han  men .  Mos t  o f  t he  
men  r epor ted  no t  ea t i ng  any  da i l y  snack  (37 .9%)  wh i le  t he  ma jo r i t y  
o f  women r epor ted  ea t ing  one  da i l y  snack  (38 . 4%) .  
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Table I – Study population characteristics by gender (percentages) 
 
Men Women P
(n = 15463) (n = 17181)
EDUCATION
< 5 YEARS 42,1 49,2
5 – 9 YEARS 30,5 23,6
10 – 12 YEARS 14,3 13,3
> 12 YEARS 13,1 13,9 <0,001
INCOME
≤ 500€ 20,6 26,6
501€ – 900€ 29,7 28,3
901€ – 1500€ 28,1 25,8
> 1500€ 21,6 19,3 <0,001
AGE (YEARS)
20-34 30,1 26,9
35-49 28,5 26,7
50-64 22,4 22,3
> 64 19 24,1 <0,001
SMOKERS
Current 31,8 12
Never 40,5 81,1
Former 27,7 6,9 <0,001
BMI (Kg/m
2
)
< 18,5 0,9 3,2
18,5 - < 25 41,4 47,1
25 - < 30 42,5 33
≥ 30 15,2 16,7 <0,001
PHYSICAL ACTIVIY (IPAQ) *
Low 37,4 41,7
Moderate 45,5 46,9
High 17,1 11,4 <0,001
PROXY Reporting Information
Other 39,2 21,1
The owner 60,8 78,9 <0,001
FOOD GROUPS INGESTED AT MEALS
Milk, cheese, Yogurt 80,5 87,2
Soup 65,9 69,3
Bread 94,8 91,5
Meat 83,5 75,9
Fish 50,5 52,4
Potato, Rice, Pasta 92,4 88,1
Beans, Grain 28,3 24,9
Salad and Vegetables 69,9 73,2
Fruit 78,8 84
Desserts, Cakes, Chocolate 27,2 27,6 <0,001
FOOD GROUPS INGESTED AT SNACKS
Fruit 32,3 45,6
Breads/ Sandwich 45,9 42,6
Milk/ Cheese/ Yogurt 27,6 44,7
Juice/Nectar 12,5 8,9
Sugar-Sweetened Beverage 4,8 3,5
Cakes/ Chocolate/ Desserts 9,7 13,3
Other goodies 2,2 4,3
Pastries 4,1 2,7
French Fries 1,8 1,7 <0,001
TOTAL DAILY EATING FREQUENCY
≤ 3 41,6 31,2
4 – 5 54,6 62,4
≥6 3,8 6,4 <0,001
NUMBER OF DAILY MEALS
1 1 0,9
2 8,5 7,2 <0,001
3 90,5 91,9
NUMBER OF DAILY SNACKS
0 37,9 28,2
1 37,1 38,4
2 20,7 26,7 <0,001
≥ 3 4,3 6,7
* Data available for 4561 subjects (2161 men and 2400 women)
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Regar d ing  mea ls ,  wom en repor t ed  mo re  f requen t  consum pt ion  o f  
m i l k / chees e / yogur t  ( 87 .2%) ,  s oup  (69 .3%) ,  mea t  (75 .9%) ,  f i s h  
( 52 .4%) ,  sa lad / veg e tab les  ( 73 .2% ) ,  f r u i t  ( 84% )  and  
c hoco la t es / cak es / dess er t s  ( 27 . 6%)  t han  men .  Howeve r,  m en 
r epo r ted  h igher  f r equenc y  o f  consum pt ion  o f  b r ead  ( 94 . 8%) ,  
po ta t o / r i c e /pas ta  (92 .4%)  and  beans /g ra ins  (28 .3%)  t han  women.  
W ith  regard  t o  s na ck s ,  men  c i t ed  a  h igher  f r equenc y  o f  
c onsumpt i on  o f  b r ead  /  s andwiches  ( 45 . 9%) ,  sugar -s wee tened 
d r i nk s  (4 .8%) ,  con f ec t ioner y  ( 4 .1%)  and  F rench  f r ie s  (1 . 8%)  t han 
wom en.  Mo reover,  wom en r epor ted  mo re  f requen t  consumpt i on  o f  
f r u i t s  (45 . 6%) ,  m i l k  /  chees e  /  yogur t  (44 .7%) ,  c ho co la tes  /  cak es  /  
des ser t s  ( 13 . 3%)  and  o t he r  good ies  (4 . 3%)  t han  m en .  
Tab le  I I  des c r ibes  l i f es t y l e  and  soc ioec onomic  f ac to r s  acc ord ing  
BMI  ca t egor ies  and  gender .  
I t  was  obser ved  t ha t  m os t  under we igh t  wom en had  more  t han  12 
year s  o f  educ a t ion  (38 .3% P< 0 . 001) ,  i n com e above  1500 
eu ros (31 .7% P<0 . 001) ,  aged  be t ween  20  and  34  years  o l d  (5 3 .4% 
P<0 . 001) ,  wer e  non -sm ok ers  ( 70 . 5% P<0 . 001) ,  and  had  low 
i n t ens i t y  phys ic a l  ac t i v i t y  ( 54% P< 0 . 001) .  They a l so  repor ted  mor e 
f requen t  consum pt ion  o f  mea t  (82 .13% P< 0 . 001) ,  po t a to / r i ce / pas ta  
( 91 .5 9% P< 0 . 001) ,  beans /g ra in  (28 . 03% P<0 . 001)  and  f ru i t  
( 82 .1 5% P<0 . 001)  a t  m ea l s .  On  the  o the r  hand ,  mos t  under we igh t  
men  have  5  years  o f  educ a t ion  (47 .1%  P<0 . 001) ,  an  i nc ome 
be t ween  901  and  1500  eu ros  (36 .4% P<0 . 001)  and  consum e mor e  
f requen t l y  m i l k / chees e / yogur t  ( 91 .76% P<0 . 001) ,  soup  (65 .38% 
P<0 . 001)  and  des ser t s / cak es / choc o la t e  (37 .68% P<0 . 001)  a t  
mea ls .  
Regar d ing  snack s ,  bo th  un der we igh t  women and  m en  repor t ed  
c onsum ing  more  f requen t l y  m i l k / chees e / yogur t ,  b read / sandwic h e s  
and  f ru i t .  The  l ess  c onsumed f oods  we re  pas t r i es  (3 . 45% P<0 . 001)  
and  SSB (7 .46% P<0 . 001)  f o r  under we igh t  women,  and  F renc h  
f r ie s  (0 ,46% P< 0 ,001)  and  o the r  good ies  (3 . 34% P<0 . 001)  f o r  
under we igh t  men .  
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Table II – Study population characteristics across BMI categories and gender 
 
I n  t u r n ,  t he  ma jo r i t y  o f  obes e  m en  and  women  had  l es s  t han  5  
year s  o f  educ a t ion  (54 .8%men and  70% wom en P< 0 . 001) ,  were  
aged  be t ween  50  and  64  years  o l d  ( 35 .2%m en and  33 .8% women 
P<0 . 001) .  I n  t he  case  o f  obes e  women,  i t  was  mor e  f requen t  t o  
have  a n  i nc ome lowe r  o r  equa l  t o  500  eu r os  (35 .4% P<0 . 001) ,  t o  
be  non -smok er s  (88 .2%  P< 0 .001)  and  on l y  5 . 2% (P< 0 . 001)  had 
POPULATION CHARACTERISTICS UnderWeight
Normal 
Weight OverWeight Obesity P UnderWeight
Normal 
Weight OverWeight Obesity P
EDUCATION (YEARS)
< 5 YEARS 47,10% 33,90% 45,10% 54,80% 28,50% 34,70% 60,80% 70,00%
5 - 9 YEARS 28,20% 32,80% 30,10% 25,10% 16,60% 27,90% 20,60% 19,40%
10 - 12 YEARS 11,00% 17,50% 13,00% 9,60% 16,50% 17,60% 10,80% 5,40%
> 12 YEARS 13,80% 15,70% 11,70% 10,40% < 0,001 38,30% 19,80% 7,80% 5,20% < 0,001
INCOME
< 500 € 33,00% 20,00% 20,10% 22,50% 23,70% 21,60% 29,20% 35,40%
501 - 900 € 22,50% 30,80% 29,30% 29,40% 20,40% 27,70% 29,70% 28,90%
901 - 1500 € 36,40% 26,40% 29,50% 28,10% 24,20% 27,40% 24,80% 24,00%
> 1500 € 8,10% 22,80% 21,10% 20,00% < 0,001 31,70% 23,30% 16,30% 11,70% < 0,001
AGE (YEARS)
20 - 34 48,30% 41,00% 24,20% 14,60% 53,40% 37,70% 16,30% 12,70%
35 - 49 7,00% 25,90% 31,70% 28,00% 16,60% 29,30% 26,20% 22,50%
50 - 64 8,20% 17,00% 23,40% 35,20% 10,60% 14,40% 29,40% 33,80%
> 64 36,50% 16,10% 20,70% 22,20% < 0,001 19,30% 18,60% 28,10% 31,00% < 0,001
SMOKERS
Never 36,70% 40,60% 41,00% 40,00% 70,50% 75,10% 86,80% 88,20%
Current 36,20% 38,30% 27,80% 23,50% 26,00% 16,60% 7,40% 5,00%
Former 27,00% 21,00% 31,20% 36,50% < 0,001 3,60% 8,20% 5,70% 6,70% < 0,001
PHYSICAL ACTIVITY (IPAQ)*
LOW 73,00% 36,50% 35,50% 42,30% 54,00% 40,60% 40,20% 44,50%
MODERATE 27,00% 44,60% 47,20% 45,00% 31,90% 47,80% 49,10% 43,90%
HIGH 0,00% 19,00% 17,30% 12,70% < 0,001 14,10% 11,50% 10,70% 11,50% < 0,001
PROXY REPORTING INFO
THE OWN 41,10% 58,20% 63,20% 67,50% 57,50% 74,40% 85,10% 85,50%
OTHER 58,90% 41,80% 36,80% 32,50% < 0,001 42,50% 25,60% 14,90% 14,50% < 0,001
FOOD GROUPS INGESTED AT MEALS
Milk, cheese, Yogurt 91,76% 82,55% 79,02% 78,99% 87,19% 90,06% 85,03% 83,93%
Soup 65,38% 67,32% 64,08% 68,43% 63,78% 68,26% 71,70% 68,42%
Bread 87,61% 94,49% 95,62% 94,13% 90,05% 91,62% 91,78% 90,90%
Meat 74,03% 85,01% 82,80% 81,86% 82,13% 76,54% 75,64% 73,26%
Fish 51,06% 49,77% 51,64% 51,04% 41,28% 51,52% 53,51% 53,70%
Potato, Rice, Pasta 93,31% 93,30% 92,08% 91,08% 91,59% 88,92% 88,19% 84,69%
Beans, Grain 20,14% 27,82% 28,13% 29,54% 28,03% 24,85% 24,69% 23,96%
Salad and Vegetables 63,93% 68,48% 71,14% 71,24% 71,88% 75,39% 71,88% 70,27%
Fruit 78,00% 77,05% 79,46% 81,93% 82,15% 84,59% 83,21% 83,38%
Desserts, Cakes, Chocolate 37,68% 28,67% 26,71% 23,78% < 0,001 29,16% 32,56% 23,12% 22,09% < 0,001
FOOD GROUPS INGESTED AT SNACKS
Fruit 25,75% 33,22% 32,31% 31,85% 35,30% 45,17% 47,04% 45,77%
Breads/ Sandwich 57,87% 49,80% 44,22% 39,63% 43,39% 44,48% 42,75% 36,73%
Milk/ Cheese/ Yogurt 48,39% 31,99% 25,36% 21,49% 47,85% 48,52% 41,58% 40,16%
Juice/Nectar 12,50% 15,15% 10,89% 10,34% 18,06% 9,73% 8,31% 6,07%
Sugar-Sweetened Beverage 6,33% 5,73% 3,74% 4,75% 7,46% 3,59% 2,87% 3,51%
Cakes/ Chocolate/ Desserts 8,84% 11,61% 8,48% 8,38% 13,61% 16,63% 10,19% 10,18%
Other goodies 3,34% 2,70% 2,14% 1,22% 8,41% 5,36% 3,13% 3,17%
Pastries 5,56% 4,59% 3,34% 4,95% 3,45% 3,15% 2,21% 2,53%
French Fries 0,46% 2,74% 1,15% 1,15% < 0,001 4,30% 1,90% 1,37% 1,27% < 0,001
MEN WOMEN 
* Data available  for 4561 subjects ( 2161 men and 2400 women)
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mor e  than  12  years  o f  educ a t ion .  Bo t h  obes e  men  and  wom en 
r epo r ted  mor e  f requen t  moder a te  phys i ca l  ac t i v i t y  l e ve ls  (45%men 
and  43 . 9% women P< 0 . 001)  t han  o the rs  BMI  c a tegor ies .  
O ver we ig h t  wom en and  m en  r evea led  a  mor e  f requen t  c onsum pt i on  
o f  m i l k / cheese / yogu r t  ( 70 .0 2%men  and  85 . 03% wom en P<0 . 001) ,  
b read  ( 95 . 82%m en and  91 . 78% wom en  P< 0 ,001) ,  mea t  ( 82 .8%m en 
and  75 .64% women P< 0 . 001) ,  f r u i t  ( 79 . 46%m en  and  83 .21% wom en 
P<0 . 001) ,  po ta t o / r i c e /pas ta  (92 .08%men and  88 .19% women 
P<0 . 001) ,  s oup  (64 .08%men and  71 .7% wom en  P< 0 . 001)  and 
s a lads / vege tab les  ( 71 .14%men and  71 .88% women P<0 . 001)  t han  
o t he r  f ood  g roups  a t  m ea ls .  Fu r t he r,  ove r we igh t  wom en and  men 
r epo r ted  c onsum ing  more  f requen t l y  m i l k / chees e / yogur t  
( 25 .36%men and  41 .58% women P< 0 . 001) ,  b r ead /s andwich  
( 44 .22%men and  42 .75% women P<0 . 001)  and  f ru i t  ( 32 . 31%m en 
and  47 . 04% wom en P<0 . 001)  t han  o t he r  f ood  g roups  a t  s nack s .  
Mos t  o f  t he  obese  men  repor t ed  hav ing  ea t en  mor e  f requen t l y  
b read  (94 .1 3% P< 0 .001) ,  po ta to / r i c e /pas t e  (91 . 08% P< 0 .001) ,  
mea t  (81 .86% P<0 . 001)  and  f ru i t  ( 81 .9 3% P< 0 .001)  t han  o t he r  f ood  
g roups  a t  mea l s .  I n  add i t i on ,  obes e  men  repor t ed  less  f requen t  
c onsumpt i on  o f  des ser t s / cak es / choc o la t e  ( 23 . 78% P<0 . 001) ,  f i sh  
( 51 .0 4% P< 0 .001 )  and  beans /g ra in  ( 29 . 54% P<0 , 001 ) .  I t  was  a ls o  
obs er ved  t ha t  obese  wom en r epor ted  l ess  f requen t  consum pt ion  o f  
s oup  (68 .4 2% P< 0 . 001) ,  sa lad  and  vege t ab les  ( 70 . 27% P<0 . 001) ,  
f r u i t  ( 83 . 38% P<0 . 001) ,  f i s h  (53 .7% P<0 . 001 )  and  
m i l k / chees e / yogur t  ( 83 .93% P<0 . 001 )  t han  o the r  f ood  g roups  a t  
mea ls .  
Obes e  wom en and  m en  repor t ed  c onsum ing  more  f requen t l y  
m i l k / chees e / yog ur t  ( 21 . 49%m en  and  40 .16% women P< 0 . 001) ,  f r u i t  
( 31 .85%men and  45 .77% women P<0 . 001)  and  b read /sandwic h e s  
( 39 .63%men and  36 .73% women P<0 . 001)  a s  s nack s  and  wh i l s t  
l e ss  f r equen t l y  F rench  f r ie s  (1 . 15%men and  1 .27% wom en 
P<0 . 001) ,  pa s t r i es  (4 . 95%m en and  2 . 53% wom en P<0 . 001) ,  SSB 
( 4 .75%m en  and  3 . 51% wom en  P<0 . 001)  and  o t he r  good ies  
( 1 .22%m en  and  3 .17% wom en P< 0 . 001 )  t han  o t he r  f ood  g roups  as  
s nack s .   
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The  as soc ia t ions  be t ween  f ood  in t ak e  a t  mea l s  and  snack s ,  and 
BMI  c a tegor i es ,  cons ide r i ng  t he  ad jus tmen t  f o r  con founder s  i n  
mu l t i nom ia l  r eg ress ion  mode l s ,  a r e  shown in  Tab le  I I I .   
Mode l  I  ( unad jus ted )  in c l uded  the  f ood  g roups  cons umed  in  mea l s  
and  s nack s ,  ad jus t i ng  f o r  educ a t ion  and  i nc ome.  Mode l  I I  i nc l uded 
Mode l  I  var i ab les ,  and  f u r t he r  ad jus tmen t  f o r  p r oxy  repor t i ng  
i n f o rmat i on ,  gender,  age ,  educa t i on ,  i n com e,  smok ing  s ta t us ,  
number  o f  snack s ,  and  number  o f  mea l s .  Mode l  I I I  i nc luded  Mode l  
I I ,  and  was  a ls o  ad jus ted  f o r  phys i ca l  ac t i v i t y.  A f t e r  ad jus tm en t  f o r  
phys ica l  ac t i v i t y,  t he  f i na l  sam p le  was  r educed  to  4561  i nd i v idua l s  
( 2400  women) .  
Food  g roups  a t  mea l s  
Af te r  ad jus tmen t  f o r  l i f es t y l e  c on f ounder s  and  phys ic a l  ac t i v i t y,  
c onsumpt i on  o f  f oods  (Tab le  I I I  –  Mode l  I I I ) ,  s uch  as  
m i l k / chees e / yogur t ,  s oup ,  f i s h ,  s a lad / vege tab les  and  
c ak es /c hoco la t e /des ser t s  s eemed to  r educ e  the  odds  o f  be ing  
under we igh t  when  compared  w i t h  t hos e  t ha t  d id  no t  ea t  t hese  
g roups  o f  f oods .   
F oc us ing  on  t he  Mode l  I I I ,  i t  was  obse r ved  tha t  t he  c onsum pt ion  o f  
f ood  g roups  s uc h  as  mea t  and  beans /g ra ins  a t  m ea l s  inc r eas ed  t he  
odds  to  becom e over we igh t  o r  obese .  However,  t hos e  who 
c onsumed  soup ,  f i sh ,  po ta t o /  r i c e /  pas ta ,  b r ead ,  s a lad /  vege t ab l es ,  
c ak es /  choco la te /  desser t s  and  m i l k / chees e / yogur t  a t  mea ls  
s eem ed less  l i k e l y  t o  be  over we igh t  o r  obese .  
 Food  g roups  a t  snack s  
Those  who  consumed more  f requen t l y  m i l k / chees e / yogur t  and  
J u ic e /Nec t a r  a t  snack s  seemed to  i nc r ease  the  odds  o f  be ing  
under we igh t  when  c ompared  w i t h  t hose  t ha t  d id  no t .  
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Table III – Association between BMI categories and food consumption  
OR: Odds Ratio  Adj OR: Adjusted Odds Ratio  CI: Confidence Interval  
MODEL I: Model Unadjusted.  
MODEL II: Model adjusted for proxy reporting information, gender, age, education, income, smoking status, food groups of the 
meals, food groups of the snacks and vice-versa.  
MODEL III: Model adjusted for proxy reporting information, gender, age, education, income, smoking status, physical activity, food 
groups of the meals, food groups of the snacks and vice-versa.  
Normal Weight was used as the reference. 
OR P Adj OR P Adj OR P
Underweight
MEAL
Milk, cheese, Yogurt 1,046 1,030 1,063 < 0,001 0,860 0,846 0,874 < 0,001 0,803 0,775 0,833 < 0,001
Soup 0,924 0,915 0,935 < 0,001 0,856 0,846 0,866 < 0,001 0,740 0,720 0,760 < 0,001
Bread 0,678 0,667 0,690 < 0,001 0,721 0,708 0,733 < 0,001 1,505 1,429 1,585 < 0,001
Meat 0,871 0,859 0,883 < 0,001 0,944 0,931 0,958 < 0,001 2,409 2,310 2,513 < 0,001
Fish 0,761 0,753 0,770 < 0,001 0,718 0,710 0,726 < 0,001 0,750 0,730 0,770 < 0,001
Potato, Rice, Pasta 1,281 1,257 1,305 < 0,001 1,465 1,437 1,494 < 0,001 1,338 1,281 1,399 < 0,001
Beans, Grain 1,102 1,089 1,115 < 0,001 1,309 1,294 1,325 < 0,001 2,042 1,985 2,102 < 0,001
Salad and Vegetables 0,919 0,908 0,929 < 0,001 0,861 0,851 0,871 < 0,001 0,815 0,791 0,839 < 0,001
Fruit 1,098 1,083 1,113 < 0,001 1,097 1,082 1,112 < 0,001 1,212 1,173 1,253 < 0,001
Desserts, Cakes, Chocolate 0,923 0,912 0,934 < 0,001 0,901 0,890 0,912 < 0,001 0,817 0,792 0,843 < 0,001
SNACKS
Fruit 0,652 0,645 0,659 < 0,001 0,603 0,596 0,610 < 0,001 0,434 0,422 0,447 < 0,001
Bread and Sandwich 0,813 0,804 0,822 < 0,001 0,882 0,872 0,893 < 0,001 0,526 0,510 0,542 < 0,001
Milk, cheese, Yogurt 1,555 1,537 1,573 < 0,001 1,273 1,258 1,288 < 0,001 1,115 1,084 1,147 < 0,001
Juice and Nectar 1,526 1,504 1,549 < 0,001 1,556 1,532 1,580 < 0,001 3,696 3,563 3,834 < 0,001
Sugar-Sweetened Beverage 1,586 1,553 1,619 < 0,001 1,702 1,667 1,739 < 0,001 1,072 1,007 1,141 0,030
Cakes, Chocolate and Desserts 0,670 0,659 0,681 < 0,001 0,642 0,631 0,652 < 0,001 0,549 0,522 0,578 < 0,001
Other goodies 1,722 1,688 1,757 < 0,001 1,557 1,525 1,590 < 0,001 0,902 0,844 0,964 0,002
Pastries 0,913 0,888 0,938 < 0,001 0,940 0,914 0,966 < 0,001 0,509 0,472 0,548 < 0,001
French Fries 1,293 1,255 1,331 < 0,001 1,216 1,179 1,253 < 0,001 0,326 0,291 0,367 < 0,001
Overweight
MEAL
Milk, cheese, Yogurt 0,752 0,748 0,755 < 0,001 0,825 0,821 0,829 < 0,001 0,933 0,923 0,943 < 0,001
Soup 0,962 0,959 0,965 < 0,001 0,825 0,822 0,828 < 0,001 0,937 0,930 0,945 < 0,001
Bread 1,217 1,210 1,225 < 0,001 1,045 1,038 1,052 < 0,001 0,875 0,863 0,886 < 0,001
Meat 1,024 1,020 1,028 < 0,001 1,129 1,124 1,134 < 0,001 1,170 1,159 1,180 < 0,001
Fish 1,088 1,084 1,091 < 0,001 1,061 1,058 1,065 < 0,001 0,950 0,943 0,957 < 0,001
Potato, Rice, Pasta 0,935 0,930 0,941 < 0,001 0,915 0,910 0,920 < 0,001 0,811 0,802 0,820 < 0,001
Beans, Grain 1,039 1,035 1,043 < 0,001 0,993 0,989 0,997 < 0,001 1,212 1,202 1,223 < 0,001
Salad and Vegetables 0,977 0,974 0,981 < 0,001 0,985 0,982 0,989 < 0,001 0,899 0,892 0,907 < 0,001
Fruit 1,069 1,065 1,074 < 0,001 0,986 0,982 0,991 < 0,001 1,014 1,004 1,023 0,005
Desserts, Cakes, Chocolate 0,839 0,836 0,842 < 0,001 0,929 0,926 0,933 < 0,001 0,994 0,986 1,003 0,170
SNACKS
Fruit 1,073 1,070 1,077 < 0,001 1,108 1,104 1,112 < 0,001 0,979 0,971 0,986 < 0,001
Bread and Sandwich 0,978 0,974 0,981 < 0,001 0,956 0,952 0,959 < 0,001 0,926 0,919 0,933 < 0,001
Milk, cheese, Yogurt 0,764 0,762 0,767 < 0,001 0,876 0,872 0,879 < 0,001 0,960 0,953 0,968 < 0,001
Juice and Nectar 0,953 0,948 0,958 < 0,001 1,140 1,134 1,147 < 0,001 1,564 1,545 1,583 < 0,001
Sugar-Sweetened Beverage 0,890 0,882 0,897 < 0,001 0,977 0,969 0,986 < 0,001 1,036 1,017 1,056 < 0,001
Cakes, Chocolate and Desserts 0,734 0,730 0,738 < 0,001 0,808 0,803 0,812 < 0,001 0,774 0,764 0,783 < 0,001
Other goodies 0,817 0,810 0,825 < 0,001 0,886 0,877 0,894 < 0,001 1,022 1,001 1,043 0,038
Pastries 0,901 0,893 0,910 < 0,001 0,953 0,944 0,962 < 0,001 0,654 0,641 0,668 < 0,001
French Fries 0,729 0,720 0,739 < 0,001 0,749 0,739 0,759 < 0,001 0,351 0,341 0,362 < 0,001
Obesity
MEAL
Milk, cheese, Yogurt 0,757 0,753 0,761 < 0,001 0,878 0,873 0,883 < 0,001 0,934 0,921 0,947 < 0,001
Soup 1,007 1,003 1,012 0,002 0,810 0,806 0,814 < 0,001 0,796 0,788 0,804 < 0,001
Bread 1,024 1,016 1,032 < 0,001 0,813 0,807 0,820 < 0,001 0,686 0,675 0,697 < 0,001
Meat 0,929 0,924 0,934 < 0,001 1,143 1,137 1,150 < 0,001 1,226 1,212 1,241 < 0,001
Fish 1,045 1,041 1,050 < 0,001 1,056 1,052 1,061 < 0,001 0,831 0,823 0,839 < 0,001
Potato, Rice, Pasta 0,757 0,752 0,762 < 0,001 0,760 0,755 0,765 < 0,001 0,775 0,765 0,786 < 0,001
Beans, Grain 1,060 1,055 1,065 < 0,001 1,019 1,014 1,024 < 0,001 1,070 1,058 1,082 < 0,001
Salad and Vegetables 0,945 0,940 0,949 < 0,001 0,947 0,942 0,951 < 0,001 0,875 0,866 0,884 < 0,001
Fruit 1,231 1,224 1,238 < 0,001 1,108 1,102 1,115 < 0,001 1,052 1,038 1,065 < 0,001
Desserts, Cakes, Chocolate 0,754 0,750 0,758 < 0,001 0,892 0,888 0,897 < 0,001 0,859 0,849 0,869 < 0,001
SNACKS
Fruit 1,127 1,122 1,132 < 0,001 1,115 1,110 1,120 < 0,001 0,995 0,986 1,005 0,364
Bread and Sandwich 0,769 0,765 0,772 < 0,001 0,765 0,761 0,769 < 0,001 0,889 0,880 0,899 < 0,001
Milk, cheese, Yogurt 0,771 0,768 0,775 < 0,001 0,861 0,857 0,866 < 0,001 1,016 1,005 1,026 0,003
Juice and Nectar 0,805 0,799 0,811 < 0,001 1,124 1,115 1,133 < 0,001 0,934 0,916 0,952 < 0,001
Sugar-Sweetened Beverage 1,230 1,217 1,243 < 0,001 1,447 1,431 1,463 < 0,001 1,165 1,136 1,195 < 0,001
Cakes, Chocolate and Desserts 0,777 0,771 0,782 < 0,001 0,879 0,872 0,885 < 0,001 0,733 0,720 0,747 < 0,001
Other goodies 0,718 0,709 0,728 < 0,001 0,789 0,779 0,800 < 0,001 0,440 0,424 0,456 < 0,001
Pastries 1,283 1,268 1,297 < 0,001 1,434 1,417 1,452 < 0,001 1,744 1,701 1,789 < 0,001
French Fries 0,717 0,705 0,730 < 0,001 0,707 0,694 0,720 < 0,001 0,243 0,230 0,256 < 0,001
MODEL I (UNADJUSTED) MODEL II MODEL III
95% CI 95% CI 95% CI
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I n  add i t i on ,  f oc us ing  on  t he  Mode l  I I I  (Tab le  I I I ) ,  more  f requent  
c onsumpt i on  o f  snack s  suc h  as  SSB and  J u ic e /Nec ta r  inc r eased  
the  odds  o f  be ing  over we igh t .  Howeve r,  who  c onsumed mor e  
f requen t l y  f r u i t ,  b read /  s andwic h ,  m i l k / cheese / yogur t ,  
c ak es /c hoco la t e /des ser t s ,  Pas t r i es ,  Ju i ce / Nec ta r  and  F renc h  f r ie s  
a t  snack s  s eemed to  dec reas e  the  odds  o f  be ing  over we igh t .  
St i l l ,  t hose  who  cons umed mor e  f requen t l y  SSB and  Pas t r i es  a t  
s nack s  showed  h igher  chances  t o  be  obes e .  On  the  o the r  hand ,  
i nd i v idua l s  t ha t  c onsumed mor e  f r equen t l y  b read /  s andwic h ,  
c ak es /c hoco la t e /des ser t s ,  J u ic e /Nec ta r,  O the r  good ies  and  F r enc h  
f r ie s  seemed to  dec r ease  t he  odds  o f  be ing  obese .  
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5. DISCUSSION 
Th is  s tudy  inves t iga ted  t he  hypo thes i s  t ha t  c ons umpt ion  o f  f ood  
g roups  a t  mea ls  and  s nack s  may  d i f f e r  accor d ing  d i f f e ren t  
c a tegor i es  o f  BMI .  A f t e r  ad jus tm en t  f o r  c on f ounders  ( Mode l  I I I  on  
t he  Tab le  I I I )  i t  was  obser ved  tha t  t he  cons umpt ion  o f  s ome f ood 
g roups  a t  mea l s ,  name ly  mea t  and  beans /g ra ins ,  i nc reas ed  the 
odds  t o  bec ome  ove r we igh t  and  obes e  ( Norm a l  we igh t  was  t ak en 
i n t o  c ons ide ra t ion  l i k e  s t andar d ) .  Th is  f i nd ing  may  be  r e l a ted  t o  
t he  c ons umpt i on  o f  r eg iona l  f oods  t ha t  us e  beans  and  g ra ins ,  bu t  
t hey  a r e  a l so  r i ch  in  f a t ,  saus ages  and  o t he r  p r ocess ed  mea ts ,  as  
i n  Trad i t i ona l  Por tugues e  Foods  f o r  exam p le .  Vergnaud  e t .  a l .  ( 8 5 )  
s ugges ted  tha t  mea t  in t ak e  i s  pos i t i ve l y  ass oc ia ted  w i t h  we igh t  
ga in  du r ing  adu l t  l i f e  in  Eu ropean  i nd i v i dua ls ,  ma in l y  becaus e  o f  
i t s  h igh  energ y  d ens i t y  and  f a t  c on t en t .  No t  c onvergen t  t o  ou r  
f i nd ing s ,  Moza f fa r ian  e t .  a l . ( 8 6 )  s ugges te d  t ha t  t he  h igher  f i be r  
c on t en t  and  s l ower  d iges t i on  o f  t hes e  f oods  ( f o r  examp le  beans 
and  who le  g ra i ns )  wou ld  augment  sa t i e t y,  and  tha t  t he i r  i nc r eased  
c onsumpt i on  wou ld  a l so  d is p lace  o the r  more  h igh l y  p roc ess ed  
f oods .  However,  i n  t he  p r es en t  s t udy  no  in f o rmat ion  i s  p r ov ided 
abou t  t he  t ype  o f  i nges t ed  c e rea ls .  The  ass oc ia t i on  be t ween  
over we igh t / obes i t y  and  t he  c onsum pt i on  o f  beans  and  g ra ins  may 
be  r e la ted  t o  c u l i na r y  p rac t i ces  and  cons umpt ion  c har ac te r i s t i cs  o f  
t hes e  f oods ,  wh ich  may  be  r i c h  in  f a t  o r  f a t t y  f oods ,  such  as  
s ausages  and  o t he r  p roc ess ed  m ea t s .   
W ith  res pec t  t o  t he  unexpec t ed  ass oc ia t i on  be tween  t he  
c onsumpt i on  o f  f r u i t  w i t h  an  i nc r eas ed  odd  o f  be ing  obese  (Tab le  
I I I  –  Food  g roups  o f  s nack s  on  t he  Mode l  I I I ) ,  we  mus t  t ak e  in to  
acc oun t  t ha t  i n t e r ven t ion  s t ud ies  a re  o f t en  i nc onc lus i ve  r egard ing  
t he  spec i f i c  r o le  o f  t h i s  f ood  g roup  in  t he  p r even t ion  o f  ove r we igh t  
and  obes i t y .  I n  add i t i on ,  o t he r  s t udy  sugges t ed  tha t  i n  t he  d i e t  
whe reby  pe rs ons  who  ea t  mor e  f ru i t s ,  nu t s ,  vege t ab les  and  who le  
g ra ins  wou ld  ga in  le ss  we igh t  ove r  t ime ( 8 6 ) .  Never the less ,  t he r e  i s  
l a ck  o f  ev idence  t ha t  h igh  i n tak e  o f  f ru i t s  i s  as soc ia ted  w i t h  h igher  
r i sk  o f  obes i t y  in  adu l t s .  On  the  o t he r  hand ,  t hes e  f i nd ings  cou ld  
be  re l a ted  t o  t he  f ac t  t ha t  obese  may  over - r epor t  t he i r  f ood  i n tak e 
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o f  h igh  soc ia l  des i r ab le  f oods  ( s uch  as  f r u i t ) ,  mor e  t han  t he i r  l ean  
c oun te r pa r t s ( 3 4 ,  8 7 ,  8 8 ) .  Some o the r  r eas ons  c an  be  a rgued  to  
exp la in  t h i s ,  such  as  t he  con f ound ing  e f f ec t s  o f  s imu l t aneous  
c hanges  in  f r u i t  and  vege t ab le  i n tak e ,  t he  in i t i a l  body  we igh t  and  
o t he r  l i f es t y le  c hanges  ( c hanges  in  labor  e f f o r t ,  PA in t ens i t y,  
c hanges  i n  t ime  o f  l e i su r e  ac t i v i t i e s )  ( 8 9 ) .  S t i l l ,  One  l a rge 
p ros pec t i ve  s t udy  has  obser ved  tha t  i nc r eas ing  f ru i t  and / o r  
veg e tab le  i n tak e  was  ass oc ia t ed  w i t h  a  reduc ed  r i sk  o f  ma jo r  
we igh t  ga in  (≥  25  k g /m 2 )  o r  bec om ing  obese  (BMI  ≥  30  k g /m 2 ) ( 9 0 ) .  
Ano the r  p ros pec t i ve  s t udy  a l so  f ound  t ha t  inc r eased  c onsum pt i on  
o f  vege t ab les  was  ass oc ia t ed  w i t h  a  lowe r  r i sk  o f  obes i t y ( 3 3 ) .  
For  t he  c a tegor i es  o f  ove r we igh t  and  obese  i nd i v i dua ls ,  t hos e  who  
r epo r ted  consum ing  m i l k /  cheese /  yogur t ,  desser t s /  c ak es /  
c hoco la t es ,  b r ead ,  r i ce /  po ta toes /  pas ta ,  f i sh ,  soups  and 
s a lads / vege tab les  we r e  l es s  l i k e l y  t o  be  over we igh t  o r  obese  t han 
thos e  who  do  n o t  c onsum e these  foods .  H igher  BMI  c a tegor i es  
have  been  pos i t i ve l y  r e l a ted  t o  consum pt ion  o f  a  d i e t  
c ha r ac t e r i zed  by  h ig her  i n tak es  o f  mea ts ,  eggs ,  f a t s ,  and  o i l s ( 9 1 ) .  
I n  severa l  s t ud ies ,  i n ve rse  ass oc ia t i ons  be t ween  da i r y  
c onsumpt i on  and  the  r i sk  o f  i ns u l in  r es is t ance ,  t he  met abo l i c  
s yndrom e,  obes i t y  o r  d iabe t es  wer e  obser ved  ( 9 2 ,  9 3 ) .   
I n  add i t i on ,  da ta  Mo za f f a r i an  e t .  a l . ( 8 6 )  s howed  t ha t  yogur t  was  
a l so  assoc ia t ed  w i t h  le ss  we igh t  ga in .  Ano the r  s tudy  s ugges ted 
tha t  soup  has  been  advanc ed  as  a  hea l t hy,  i nexpens i ve  and 
t rad i t i ona l  way  t o  i nc r eas e  vege tab le  and  v i t am in  i n t ak e  and  to  
c on t r o l  we igh t ( 8 8 ) .  S t i l l ,  d i e t a r y  pa t t e rns  w i t h  a  h igher  con t r ibu t ion  
f rom vege tab les  and  f ru i t s  had  nega t i ve  ass oc ia t i ons  w i t h  BMI .  
Th is  seems  cons is ten t  w i t h  t he  exper imen ta l  da t a  l i nk ing  obes i t y  
w i t h  g rea te r  se lec t i on  o f  more  energ y -dense  f ood ( 9 4 ,  9 5 ) .  Acc ord ing      
t o  Baut i s ta -Cas tano ,  I . ( 9 6 )  s tudy,  a  f ood  pa t te r n  t ha t  in c ludes  b r ead  
was  no t  assoc ia ted  w i t h  an  inc rease  i n  we igh t  s t a tus ,  and  tha t  
c onsumpt i on  o f  who le -g ra in  b read  i s  mor e  bene f i c i a l  t han  r e f ined  
b read ,  espec ia l l y  in  r e la t i on  t o  abdom ina l  f a t  d i s t r i bu t ion .  However  
i t  was  no t  poss ib le  t o  k now t he  t ype  o f  b read  consumed i n  ou r  
s t udy,  pa r t i c u la r l y  i t  was  who le  b read ,  s inc e  da t a  f r om the  NHS 
   - 35 - 
FCUP/ FCNAUP 
Overweight, obesity and food consumption: A cross-sectional analysis of the Portuguese National Health Survey 
does  no t  d i f f e ren t ia t e  be t ween  the  t ypes  o f  f oods  w i t h in  each  f ood 
g roup .  
To t he  O ver we igh t  and  Obes i t y  c a tegor ies ,  on  t he  Mode l  I I I ,  i t  i s  
d i f f i cu l t  t o  exp la i n  t he  f ind ings  c once rn ing  t he  repor t ed  i n tak e  o f  
po ta t oes / r i ce / pas ta  a t  m ea ls  and  choc o la t e / cak e / desser t  a t  m ea ls  
and  snack s .  I t  i s  poss ib l e  t o  hypo thes i ze  t ha t  t he  l ack  o f  
i n f o rmat i on  c oncern ing  t he  s i ze  o f  se r v i ngs  cons umed,  t he  c ook ing  
mode ,  t he  ing red ien t s  used ,  i f  t he  consum pt i on  was  as soc ia t ed  o r  
no t  w i t h  sauc es  o r  as  ga rn is hes  f o r  mea t  p r epara t ions ,  as  we l l  as  
t he  num ber  o f  t imes  pe r  day  t ha t  wer e  consum ed,  m ay have 
c on t r i bu t ed  t o  t h i s  r es u l t s .  Mor eover,  t he  s tudy  was  bas ed  on  
pa r t i c i pan ts ’  se l f - repor t ed  da ta  on  k ind  o f  da i l y  m ea ls  and  s nack s  
e a ten ,  wh i ch  i s  k nown  t o  be  i n f luenced  by  va r i ous  f ac to rs ,  s uch  as  
s oc ia l  des i rab i l i t y,  s o  we  canno t  exc lude  so m e c l ass i f i ca t i on  b ias .  
As  o bes e  i nd i v i dua l s  t end  to  under - r epo r t  t he i r  ea t i ng  f requenc y  
and  energ y  in t ak e ( by  30 -50%) ( 3 4 ,  3 9 ,  8 2 ,  8 7 ,  8 8 ,  9 7 ,  9 8 ) ,  i t  i s  a l so  
p os s ib l y  t he  s ame app l i es  t o  some  f ood  g roups ,  suc h  as  f rench 
f r ie s ,  c ak es  /  choco la te  /  des ser t s  and  b r ead  /  sandwic h .  A l t hough 
thes e  f oods  a r e  o f t en  ass oc ia t ed  i n  t he  l i t e r a tu r e  w i t h  a  pos i t i ve  
p robab i l i t y  o f  be ing  over we igh t  o r  obes e  ( 4 2 ,  9 9 ,  1 0 0 ) ,  a l l  o f  t hem 
whe re  nega t i ve l y  c o r re l a ted  w i t h  t he  p r obab i l i t y  o f  be ing  
over we igh t  o r  obese  i n  ou r  s t udy.  
F requen t  f i s h  c ons umpt ion  a t  mea ls  can  a l so  he lp  peop le  t o  
dec r ease  m ea t  cons umpt ion  w i t h  a  s imu l t aneous  reduc t ion  in  
s a tu r a ted  and  to ta l  f a t  i n t ak e  wh i le  ma in ta i n ing  an  adequa te  in t ak e 
o f  h igh  qua l i t y  p r o te i n  and  o the r  nu t r ien t s ( 1 0 1 ) .  I t  i s  be l i eved  t ha t  a  
f i s h -based  d ie t  r a the r  t han  a  m ea t -based  d ie t  r educes  the  r i sk  o f  
obes i t y  and  d iabe tes ( 1 0 2 ) .  Ep idem io log ic a l  s tud ies  ind i c a te  t ha t  
am p le  f i sh  c ons umpt i on  w i t h in  a  nu t r i t i ona l l y  ba lanc ed  ea t ing  
pa t t e r n  i s  assoc ia ted  w i t h  lower  body we igh t  ( 1 0 0 ,  1 0 3 ) .Th is  was  a ls o  
s hown  by  ou r  s t udy  t ha t  s ugges ted  tha t  i nd i v i dua l s  who  c ons umed 
mor e  f requen t l y  f i sh  a t  mea ls  were  les s  l i k e l y  t o  be  over we igh t  o r  
obese .  
St i l l  on  Mode l  I I I ,  t hos e  who  consumed mor e  f requen t l y  SSB and  
Pas t r i es  a t  s nack s  s howed  h igher  c hanc es  t o  be  over we igh t  and 
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obese .  Ac cor d ing  t o  t he  s t udy  abou t  SSB Cons umpt ion  and  I t s  l i nk  
t o  Obes i t y  in  Ca l i f o rn ia ,  Adu l t s  who  d r i nk  soda  occ as iona l l y  ( less  
t han  one  a  day)  a r e  15% mor e  l i k e ly  t o  be  over we igh t  o r  obese ,  
and  adu l t s  who  d r i nk  one  o r  m ore  sodas  pe r  day  a r e  27% m ore 
l i k e l y  t o  be  over we igh t  o r  obese  t han  adu l t s  who  do  no t  d r i nk  
SSB ( 1 0 4 ) .  Fu r the rmo re ,  a  l a rge  long i t ud ina l  s t udy  exam ined  t he 
ass oc ia t i on  o f  SSB  cons umpt ion  a t  t he  s t a r t  o f  t he  s t udy  w i t h  
we igh t  ga in  ove r  t he  ensu ing  s i x  yea rs ,  where  ind i v idua ls  whose  
c onsumpt i on  o f  so f t  d r ink s  rem a ined  s tab le  a t  one  o r  m ore  pe r  day 
r epo r ted  a  we igh t  ga in  o f  5 .8  k g ( 1 0 5 ) .  S t i l l ,  SSB  p r ov ide  
i ns ign i f i can t  nu t r i t i ona l  bene f i t  and  p robab l y  in c reas e  we igh t  ga in ,  
t he  r i sk  o f  d i abe tes ,  f r ac tu r es ,  and  den t a l  c a r ies .  F ind ings  f rom 
p ros pec t i ve  c ohor t  s tud ies  c onduc t ed  in  adu l t s ,  t ak en  i n  
c on j unc t i on  w i t h  r esu l t s  f r om shor t - t e rm  f eed ing  t r ia l s ,  a l so  
s uppor t  a  pos i t i ve  ass oc ia t i on  be tween  soda  c onsumpt i on  and  
we igh t  ga in ,  obes i t y,  o r  bo th ( 1 0 6 ) .  A lso ,  A la rge  p r os pec t i ve  s tudy  
am ong  women in  t he  Un i t ed  S ta t es  showed  a  s ign i f i can t l y  g rea t e r  
we igh t  ga in  among  wom en who  inc r eas ed  the i r  consum pt ion  o f  
s ugar -s wee tened  d r ink s  f rom l ess  t han  1  t o  mor e  t han  1  se r v i ng  
pe r  day  ( 1 0 7 ) .  Consum pt ion  o f  sugar -swee tened  bever ages  s uch  as  
s oda  and  f ru i t  d r ink s  s hou ld  be  d i sc our aged ,  and  e f f o r t s  t o  
p romot e  t he  cons umpt i on  o f  o the r  beve rages  s uc h  as  wa t e r,  l ow -
f a t  m i l k ,  and  sma l l  quan t i t i e s  o f  f ru i t  j u i c e  shou ld  be  made  a  
p r i o r i t y ( 1 0 6 ) .   
Fur the rmor e ,  pas t r ie s  c an  c on t a in  a  la rge  amoun t  o f  f a t  and  
c a rbohydr a tes ,  wh i c h  re f l ec t s  t o  t h i s  g roup  the  h igh  energe t i c  
po ten t ia l .  Swee t ,  f a t t y  f ood  g roups  we re  ass oc ia t ed  w i t h  snack ing  
and  co n t r ibu ted  cons ide rab l y  t o  energ y  in t ak e .  Snack ing  needs  to  
be  cons ide red  i n  obes i t y  t r ea tmen t ,  p r even t ion  and  gener a l  d i e ta r y 
r ecomm enda t ions ( 8 2 ) .  I n  gene ra l ,  c hanges  i n  t he  c onsum pt ion  o f  
r e f i ned  o r  p roces sed  f oods  and  l i qu id  c a rbohydra t es  o r  a l coho l  
we r e  pos i t i ve l y  ass oc ia ted  w i t h  we igh t  ga in ,  wher eas  c hanges  i n  
t he  c onsumpt i on  o f  unprocessed  foods  s uc h  as  who le  g ra ins ,  
f r u i t s ,  nu t s ,  and  vege t ab le s  wer e  ass oc ia ted  w i t h  t he  c on t r o l  o f  
we igh t  ga in ( 8 6 ) .  S t i l l ,  o ve r we igh t  and  obes e  ind i v idua l s  show a 
t endenc y  t oward  g rea t e r  l i k i ng  and  se lec t ion  o f  energ y -dense 
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f oods ,  wh ic h  may  c on t r i bu t e  t o  deve lopment  and  m a in tenanc e  o f  
t hes e  c ond i t i ons ( 1 0 8 ) .  
I n  add i t i on ,  mor e  f requen t  cons umpt i on  o f  snack s  (Tab le  I I I  –  
Mode l  I I I )  s uc h  as  Ju ic e /Nec t a r  inc r eased  the  odds  o f  be ing  
over we igh t .  Schu l ze  M.  B .  e t  a l ( 1 0 7 )  sugges t ed  tha t  consum pt ion  o f  
100% f ru i t  j u i c e  was  as soc ia ted  wi t h  we igh t  ga ins  o f  sma l le r  
magn i t ude ,  pos s ib ly  bec aus e  t hese  bever ages  may  be  cons umed in  
sm a l l e r  s e r v ings  t han  a re  SSB o r  in  d i f f e ren t  pa t t e rns .  S t i l l ,  A 
r ecen t  p rospec t i ve  cohor t  o f  adu l t s  in  a  Med i t e r ranean  popu la t ion  
f ound  a  weak  bu t  s ign i f i c an t  ass oc ia t ion  be t ween  we igh t  ga in  and  
s wee tened  f ru i t  j u i c e  consum pt ion ( 1 0 9 ) .  Ho wever,  t h i s  f i nd ing  can  
be  s uppor t ed  by  t he  hypo t hes i s  t ha t  t he r e  was  d i f f i c u l t y  i n  
d i f f e ren t ia t i ng  Ju ice / Nec ta r  and  SSB,  s ince  ind i v idua ls  may have  
r esponded  inc o r rec t l y  t o  t h i s  ques t ion .  Ano t he r  poss ib i l i t y  i s  
ass oc ia t ed  w i t h  t he  c onsumpt i on  o f  t h i s  g rou p  w i t h  o the r  f oods .    
On the  o the r  hand ,  ind i v i dua ls  t ha t  consum ed mor e  f requen t l y  f r u i t  
a t  snack s  s eem ed t o  dec r eas e  the  odds  o f  be ing  over we igh t  and 
obese  ( Mode l  I I I ) .  These  resu l t s  s uppor t  t he  ev idence  s ugges t i ng  
t ha t  c onsum ing  a  hea l t hy  d ie t  ( l ow in  f a t  and  sugar,  h ig h  in  f r u i t  
and  vege t ab les )  can  dec rease  body we igh t  o r  p r even t  body -we ig h t  
ga in  ove r  t ime ( 3 1 - 3 3 ,  1 1 0 ) .  F ru i t  c an  be  m ore  eas i l y  ea ten  a lone  as  
s nack s  o r  dess er t s ,  wher eas  vege tab les  a r e  o f t en  c omb ined  w i t h  
ex t ra  k i l o j ou les  s uc h  as  bu t t e r,  cheese ,  s auc e  o r  g ravy,  and  pas t r y  
w i t h  a  ma in  d is h .  A l s o ,  who le  f r u i t  i s  l i k e l y  t o  p l ay  a  g rea te r  ro l e  in  
body -we ig h t  c hanges  than  a re  f ru i t  j u i ces .  Th i s  s uggest ion  i s  no t  
s u rp r i s i ng  bec ause  wh o le  f r u i t  con ta i ns  d i e ta r y  f i b r e  t ha t  c ou ld  
have  a  sa t ie t y  e f f ec t ( 4 9 ,  1 1 1 ) .  Some s tud ies  showed  t ha t  an  i nc r ea se 
i n  c ons umpt i on  o f  f r u i t  and  vege t ab les  ove r  t ime  was  ass oc ia t ed  
w i t h  a  dec reas e  i n  body  we igh t ( 3 2 ,  6 8 ,  1 1 2 ) .  
Meanwh i l e ,  t o  f ood  g roups  o f  mea ls  on  t he  Mode l  I I I  (Tab le  I I I ) ,  t he  
c onsumpt i on  o f  f ood  s uch  as  m i l k / chees e / yogur t ,  soup ,  f i sh ,  
s a lad / vege t ab les  and  c ak es /choc o la te / dess er t s  seemed to  reduc e 
the  odds  o f  be ing  under we igh t  when  c ompared  w i t h  t hos e  tha t  d i d  
no t  ea t  t hese  g roup s  o f  f oods .  Howeve r ,  t hos e  who  c onsum ed  mor e 
f requen t l y  m i l k / cheese / yogur t  and  j u i c e /n ec t a r  a t  snacks  seemed 
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t o  i nc r eas e  the  odds  o f  be ing  under we igh t  when  c ompared  w i t h  
t hos e  tha t  d i d  no t  ea t  t hes e  g roup s  o f  f oods .  Th is  f i nd ing  may  be 
exp la ined  by  hav ing  been  used  as  re f e rence  ind i v idua ls  w i t h  
no rma l  we igh t  f o r  BMI  ca t egor ies .  
A lso ,  who  c onsumed  mor e  f requen t l y  m i l k / chees e / yogur t  a t  s nack s  
(mode l  I I I )  seem ed to  dec r ease  the  odds  o f  be ing  ove r we igh t .  
Severa l  s tud ies  s uppor t  t h i s  f i nd ing ( 8 6 ,  9 2 ,  9 3 ,  1 1 3 ) .  Ther e f o re ,  i t  i s  
pos s ib le  t o  sugges t  t ha t  cons umpt ion  o f  SSB c ou ld  be  rep laced  by  
t he  cons umpt ion  o f  l ow - f a t  m i l k  and  yog ur t ,  t o  he lp  con t r o l  body 
we igh t .  
I n  add i t i on ,  i n  t h i s  s tudy  i t  was  obs er ved  t ha t  obes e  i nd i v i dua ls  
mor e  f requen t l y  have  l ess  t han  5  years  o f  educa t ion ,  i ncom e l ower  
t han  901  eu r os ,  aged  be t ween  50  and  64  years ,  wer e  mos t l y  ex -
sm ok ers  and  p r ac t i c ed  moder a te  in tens i t y  phys ic a l  ac t i v i t y.  The  
i n t ens i t y  o f  phys i ca l  ac t i v i t y  r epor ted  by  t he  ma jo r i t y  o f  obese 
i nd i v idua l s  may have  been  connec t ed  w i t h  t he  f ac t  t ha t  t hey  a re  in  
s ear ch  o f  we igh t  l oss ,  under  t he  ca r e  and  gu idance  o f  a  
p ro f ess iona l  o f  hea l t hc a re ,  o r  pos s ib l y  a  r es ponse  over r a ted  due  
to  embar rassment .  Exerc is e  c oup led  w i t h  a  be t t e r  d ie t  a re  m ore  
e f f ec t i ve  a t  c on t r o l l i ng  we igh t  t han  e i t he r  ex e rc ise  o r  d i e t  
a l one ( 1 1 4 ) .  Mo za f f a r i an  e t .  a l . ( 8 6 )  sugges ts  t ha t  t he  f ac t  o f  qu i t t i ng  
sm ok ing  inc r eases  we igh t  ga in .  G i ven  t he  above  s ugges t ion  one 
c an  on l y  hypo t hes ize  t ha t  t h i s  f ac t  r a i s es  t he  chanc es  o f  obes i t y,  
wh i c h  c o r robor a tes  t he  h igh  pe rcen tage  o f  obes e  f o rmer  sm ok ers .  
However,  i t  i s  ve r y  im por t an t  t o  emphas i ze  t ha t  i n  t h i s  s tudy,  
f ac to r s  s uc h  as  sm ok ing  and  phys i ca l  ac t i v i t y  p r ac t i ce  we re  
c ons ide red  in  t he  MRL to  as ses s  t he  independen t  assoc ia t i on  o f  
f ood .  
The  l i nk s  be t ween  educa t i on ,  i n com e and  obes i t y  a re  a  bu rden  on 
i nd i v idua l s  and  soc ie t y.  The  reas ons  beh ind  t he  inc ome and 
educa t i ona l  d i spar i t i e s  in  obes i t y  ra tes  a re  c omp lex .  The  h igher  
c os t  o f  f r esh  p r oduc ts  and  o the r  nu t r i t i ous  f oods  i s  a  ba r r ie r  t o  
hea l t hy  ea t i ng  among  poor e r  f am i l i es ,  caus ing  t hem to  g rav i t a t e  
t owa rd  c heaper,  h igh -c a lo r i e  f oods  t ha t  o f f e r  l im i ted  hea l t h  
bene f i t s ( 1 1 5 ) .  There  i s  gener a l  ag reement  am ong  res earc her s  t ha t  
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educa t i on  and  inc ome a re  conc ep t ua l l y  d is t in c t ,  and  t ha t  t hey  a re  
l i k e l y  t o  mak e  sepa ra te  and  un ique  con t r ibu t ions  t o  hea l t h - r e la t ed  
ou tc omes ( 1 1 5 - 1 1 8 ) .  D i f f e rences  i n  f ood  cho ices  ac cor d ing  t o  t he  
l eve l  o f  educ a t i on  r e f l ec t  t ha t  mor e  knowledge  may in f luence  t he  
pe rc e i ved  r e la t i ons h ip  be t ween  d ie t  and  hea l t h  as  we l l  as  t he  
pe rc e i ved  ou tc omes  o f  f o l l ow ing  a  hea l t hy  d i e t ( 1 1 9 ) .  Our  s t udy  has  
c onverged  w i t h  ano the r  su r vey  in  Por tuguese  popu la t i on  t ha t  
s ugges ted  l es s  educa t i on  and  l ower  in com e a r e  as soc ia ted  w i t h  
obes i t y ( 8 ) .  
From the  genera l  pe rs pec t i ve  o f  f ood  in t ak e  and  i n  r e la t i on  t o  t he  
f ood  g roup  o f  mea l s ,  i t  was  poss ib le  t o  obs er ve  t ha t  ove r we igh t  
wom en c onsum e mor e  f requen t l y  sou ps ,  m i l k ,  c heese ,  yogur t ,  
s a lad  and  vege t ab le  t han  obes e  women o r  ove r we igh t  men .  Th i s  
da ta  s us t a i ns  t he  hypo t hes i s  t ha t  wom en a r e  more  c oncer ned 
abou t  t he i r  f ood  and  nu t r i t i ona l  s ta t us  a t  an  ea r l i e r  age  than  m en .  
Men  a re  beg inn ing  t o  t ak e  g rea te r  ca re  w i t h  t he i r  f ood  bu t  on l y  
when  they  a l r eady  have  a  t endenc y  f o r  obes i t y.  S t i l l ,  we  m us t  
c ons ide r  t he  hedon ic  po ten t i a l  r e la t ed  w i t h  f ood  dec is ions  o f  
ove r we igh t  women,  s i nc e  t hey  c an  be  on  nu t r i t i ona l  t r ea tmen t  and  
a l so  bec ause  o f  aes t he t i c  conc erns .  
Obes e  and  over we igh t  women repor ted  ea t i ng  more  f requen t l y  f r u i t  
and  f i sh  t han  men  o f  t he  sam e BMI  c a tegor i es .  Meanwh i l e ,  i t  i s  
no tewo r thy  t ha t  ove r we igh t  men  we r e  t hos e  who  a te  m ore 
f requen t l y  b r ead ,  mea t  and  po t a toes ,  r i c e  and  pas ta  t han  obes e 
men  o r  ove r we igh t  and  obes e  women.   
I n t e res t ing l y  obese  m en  wer e  t hos e  who  r epor ted  c ons um ing  mor e 
beans  and  g ra ins .  However,  a  c ommon s our ce  o f  b i as  i n  s tud ies  on 
d i e t  and  obes i t y  i s  t he  m is r epor t ing  o f  f ood  i n tak e .  ‘Soc ia l  
des i r ab i l i t y ’  may in f l uenc e  bo t h  wha t  s ub jec t s  ac tua l l y  ea t  and  
wha t  t hey  r epor t  ea t ing .  Obes e  i nd iv i dua ls  t end  to  under - repor t  
t h e i r  d i e ta r y  i n tak e ( 1 2 0 - 1 2 3 ) .   
I t  was  a ls o  observed  t ha t  ove r we igh t  wom en we re  t hos e  who  
c onsumed m ore  f requen t l y  f r u i t s ,  m i l k ,  cheese ,  yogur t ,  w i t h  a  
l owe r  in t ak e  o f  pas t r ie s  and  s o f t  d r i nk s  c ompared  w i t h  obes e 
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wom en and  m en  w i th  ove r we igh t  o r  obes i t y.  Thus ,  we  hypo t hes i ze  
t ha t  s ome over we igh t  wom en may  be  t r y ing  t o  l ose  we igh t  w i t h  
nu t r i t i ona l  o r ien ta t i on  and  tha t  t hey  a r e  more  c onc erned  abou t  
f ood ,  nu t r i t i ona l  s ta t us  and  hea l t h  t han  m en .  A ls o ,  we  hypo thes i ze  
t ha t  appar en t l y  m en  t ak e  nu t r i t i ona l  c a re  on l y  when  they  become 
obese .  Ye t  we  can  see  t ha t  t he  c a re  wom en t ak e  w i t h  f eed ing  and  
nu t r i t i ona l  s t a tus  i s  in f l uenced  by  f ash ion  and  aes the t i cs .   
I t ´ s  ve r y  d i f f i cu l t  t o  a r r i ve  a t  conc lus ions  abou t  a  go ld  s tandard  
ea t ing  in tak e  pa t t e r n  due  to  t he  c omp lex  phys io l og i ca l ,  behav io ra l  
and  soc io log ica l  f ac t o rs  in vo l ved  i n  t he  i n tak e  behav io r.   
W e expec t  t ha t  ou r  r esu l t s  may con t r ibu te  t o  ove r com e o r,  a t  l e as t ,  
m in im i ze  t he  r i sk  o f  ove r we igh t  /  obes i t y  deve lopment  (ga teway  to  
o t he r  d iseas es )  and  t o  im prove  the  e f f ec t i venes s  o f  hea l t h  
p ro f ess iona l s  in vo lved  i n  t he  t rea tm en t  o f  t hose  d i seas es .  
Bec ause  the  p resen t  c ross -s ec t iona l  s tudy  canno t  d i f f e ren t ia t e  
c ause  f rom e f f ec t ,  d i e t  and  BMI  wa r ran t  f u r t he r  in ves t iga t i on ,  
pa r t i c u la r l y  p rospec t i ve  researc h  and  i n t e r ven t ion  s t ud ies .  
I t  i s  t oo  soon  to  mak e  rec ommenda t ions ,  i n  pa r t i c u la r  abou t  f ood  
g roups ’ i n t ak e  du r ing  t he  day  and  abou t  re l a t ionsh ip  be t ween  
he igh t  and  BMI  ca t egor ies ,  due  to  t he  incons is t ences  o f  t he  
c u r ren t  s tud ies  and  t he  weak nes s  o f  t he  con t ro l l ed  f eed ing  t r ia l s  
c onduc ted  to  da te .  
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6. LIMITATIONS 
Th is  in ves t iga t ion  i s  bas ed  on  a  la rge rep res en t a t i ve  s amp le  o f  t he  
Por t ugues e  popu la t i on .  However,  t he  cu r r en t  resea rch  a l so  
i nc luded  som e l im i t a t i ons :   
I n i t i a l l y,  t h i s  i s  a  c r oss -s ec t i ona l  s t udy  and  the r e f o re  no  de f i n i t i ve  
c onc lus ion  c an  be  d rawn  abou t  caus a l i t y ( 3 4 ,  3 9 ) .  Fo r  in s tance ,  
ea t ing  more  da i l y  snack s  can  be  a  caus e  o r  a  c onsequence  o f  
obes i t y.  The  obes i t y  s t a tus  o f  t hes e  i nd i v idua l s  can  be  re la t ed  t o  
ea t ing  mor e  f requen t l y  and  c on t r o l l i ng  energ y  in tak e ,  as  t hey  a r e  
i nc luded  i n  a  we igh t  r educ ing  p rog ram o r  c an  be  ass oc ia t ed  w i t h  
t he i r  f r equen t  energ y -dense  f ood  i n tak e ( 8 2 ) .   
Mor eover,  t he  s t udy  was  based  on  pa r t i c i pan ts ’ se l f - repo r ted  da t a  
on  we igh t ,  he igh t  and  k ind  o f  da i l y  mea l s  and  snack s  ea ten ,  wh ich  
i s  k nown t o  be  in f l uenc ed  by  seve ra l  f ac to r s ,  s uc h  as  soc ia l  
des i r ab i l i t y,  so  we  c anno t  exc lude  some  c lass i f i ca t i on  b i as .  Obes e 
i nd i v idua l s  t end  to  under - repor t  t he i r  ea t ing  f requenc y  and  energ y 
i n t ak e  (by  30 -50%) .  I n  t he  f u tu re  i t  i s  neces sar y  t o  c r ea t e  
mechan ism  o r  t echn iques  tha t  c an  iden t i f y  a  se lec t i ve  
under repor t i ng  o f  ea t ing  occ as ions ,  t ha t  i n f luenc e  the  t o t a l  ea t i ng  
ep is odes  f requency ( 3 4 ,  3 9 ,  8 2 ,  8 7 ,  8 8 ,  9 7 ,  9 8 )  and  mor e  accur a te  
met hods  and  t echn iques  t o  iden t i f y  f ood  in t ak e ,  unde r  /  ove r  
r epo r t i ng  and  s oc ia l  des i r ab i l i t y.  A l t hough  s uc h  b ias  may have 
occ ur red  in  bo t h  genders  and  in  a l l  c l ass es  o f  body  mass  i ndex ,  
t he  repor t ed  da t a  i s  ve r y  common ly  us ed  in  ep idem io log ic a l  
s t ud ies ,  as  we  d id  i n  t h i s  s t udy ( 3 4 ,  1 2 4 ) .   
Fur the r,  t he  de f in i t i ons  o f  mea l  and  snack  us ed  in  t h i s  s tudy  wer e  
t he  on l y  poss ib l e ,  t ak ing  i n to  acc oun t  t he  ques t i ons  i nc luded  i n  t he  
Por t ugues e  Na t iona l  Hea l t h  Sur vey.  D i f f e ren t  t e rm ino log y  o f  i n t ake 
ep is odes  used  i n  o t he r  s t ud ies  mak es  c ompa r i sons  d i f f i cu l t  o r  
imposs ib le .  The  de f in i t i on  o f  mea l s  and  snack s  i s  no t  cons ensua l  
and  in  s ome s tud ies  t he re  i s  no t  a  d i s t in c t ion  be t ween  the m,  wh ic h  
mak es  c ros s -s tudy  com par is ons  d i f f i c u l t ( 9 9 ,  1 2 5 ,  1 2 6 ) .  Some au tho rs  
c ons ide red  a  s oc io l og ic a l  de f i n i t i on ( 3 4 - 3 6 ,  9 9 ) ,  wh i le  o the rs  chosen  a  
b i o log ica l  /  phys io log ic a l  one ( 3 8 ) .  
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BMI  i s  t he  mos t  us e f u l  popu la t i on - l e ve l  measur e  o f  under we igh t ,  
o ve r we igh t  and  obes i t y  because  i t  c ove rs  a l l  ages  o f  adu l t s  and  i s  
t he  sam e independen t l y  o f  gender.  Howeve r,  we  mus t  bea r  in  m ind 
tha t  s ub j ec t s  w i t h  t he  s ame BMI  may  no t  co r r espond  t o  t he  same 
deg ree  o f  f a tness ( 8 3 ) .  A ls o ,  abou t  t he  da ta  used  to  ca lcu la ted  BMI  
pa r t i c i pan ts  were  s e l f - repor t ed  we igh t  and  he igh t .  Thus  be f o re  
t h i s ,  one  mus t  cons ide r  t he  d i f f i cu l t y  o f  as sum ing  the  ac tua l  we igh t  
o f  ove r we igh t  o r  obese  i nd i v i dua ls ,  t he  we igh t  may  have  been  
underes t ima ted ,  lead ing  t o  an  impor tan t  b ias ,  and  a ls o  t he  
ans we rs  abou t  we igh t  and  he igh t  da t a  by  Pr ox y .  
I n  add i t i on ,  da ta  f r om the  f ou r t h  Na t iona l  Hea l t h  Sur vey  d i d  not  
p rov ide  i n f o rmat i on  abou t  d i e ta r y  c ompos i t i on ,  s o  we  canno t  
obs er ve  t he  r e l a t ions h ip  be t ween  ea t i ng  f requenc y  and  energy  
i n t ak e  o r  d i e ta r y  in t ak e ( 3 4 ,  8 8 ,  1 2 7 ) .  The  met hods  fo r  d ie t a r y 
ass essm ent  em p loyed  gener i c  c lass i f i c a t ions  o f  f ood  g roups ,  
r a the r  t han  spec i f i c  va r i e t ies  o r  spec ies .  Q uan t i t a t i ve  meas ures  
we r e  gener a l l y  no t  used ,  and  on l y  a  l im i t ed  num ber  o f  f ood  i t ems 
we r e  c ons ide red .  As  a  resu l t ,  we  c ou ld  no t  es t ima t e  t he  quan t i t y  o r  
s pec i f i c  com pos i t i on  o f  f ood  consumed.  The  repor t i ng  o f  d ie t a r y  
hab i t s  i s  k nown t o  be  in f l uenced  by  pe rsona l  c har ac t e r i s t i c s .  
Howar t h  e t  a l . ( 8 8 ) ,  f ound  tha t  d i e ta ry  compos i t i on  accoun t s  f o r  
appr ox im ate l y  s i x  t imes  the  va r ianc e  in  BMI  t han  ea t i ng  f r equenc y.  
Thus ,  as  f ood  c ho ic es  r ema in  a  conce rn ,  i t  i s  impo r tan t  t o  address  
t o t a l  da i l y  energ y  in t ak e  in  o r de r  t o  sync hron i ze  i t  i n  op t ima l  way 
w i t h  ener g y  requ i rem ent s ( 3 4 ,  8 8 ,  1 2 7 ) .  Mo r eover,  i n  t he  absenc e  o f  
s nack s ,  mea l s  a re  m ore  ca lo r i c ,  l ead ing  t o  an  inc rease  o f  t o t a l  
da i l y  ene rgy  i n tak e  and  r es u l t i ng  i n  we igh t  ga in ( 3 7 ) .   
Las t l y,  one  l im i t a t ion  o f  t he  Por tugues e  Na t iona l  Hea l t h  Sur vey  i s  
t ha t  i n f o rmat i on  on  phys i ca l  ac t i v i t y  was  on l y  p r ov ided  f o r  4561  
i nd i v idua l s .  Th i s  f ac t  dec r eased  the  p ropor t ions  o f  pa r t i c i pan ts  in  
t he  reg re ss ion  mode l s .   
Desp i t e  t he  resu l t s  on  t he  impac t  o f  f ood  c onsumpt i on  on  body 
we igh t  g roups ,  f u tu re  r es ear ches  shou ld  inc l ude  in f o rmat i on  o f  
energ y,  qua l i t y,  quan t i t y,  s i ze  o f  g roups  o f  f ood  i n tak e  a t  mea ls  
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and  s nack s  on  eac h  ea t i ng  occas i on .  A t  t he  same t i me  a  
s t andar d i za t i on  o f  f ood  g roups  wou ld  impr ove  the  as sessm ent  and  
impac t  o f  consumpt i on  o f  each  f o od  g roup  on  the  BMI .  The 
nu t r i t i ona l  and  d ie ta r y  qua l i t y  o f  t he  ea t ing  ep isode  m ay  i n f luenc e 
to t a l  da i l y  energ y  i n t ak e .  I f  t h i s  was  no t  t ak en  i n to  acc oun t  t he r e  
i s  t he  r i sk  o f  an  exc ess i ve  energ y  in tak e ,  wh i ch  i s  assoc ia ted  w i t h  
we igh t  ga in  and  c h r on ic  d iseas e  deve lopment ( 1 2 8 - 1 3 0 ) .   
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7. CONCLUSION 
The  p res en t  s t udy  o f  t he  gener a l  popu la t ion  i n  Por t uga l  sugges t ed  
tha t  a f t e r  ad j us tmen t  f o r  l i f es t y l e ,  phys ic a l  ac t i v i t y  and 
s oc ioec onom ics  c on f ounders ,  i t  was  obs er ved  tha t  ind i v i dua l s  who 
r epo r ted  t o  have  ea t en  m ea t ,  beans /g r a ins  i n  t he  p rev ious  day  had 
a  h igher  odd  o f  be ing  over we igh t  o r  obes e .  On  t he  o the r  hand ,  t he  
c onsumpt i on  o f  m i l k ,  c hees e ,  y ogur t ,  b r ead ,  r i ce ,  po ta to ,  pas ta ,  
s oups ,  sa lads  and  veg e tab les  was  ass oc ia ted  w i t h  a  lowe r  chance  
o f  be ing  over we igh t  o r  obes e .   
For  t he  snack s  f ood  g roups ,  cons umpt ion  o f  SSB r a ise  t he  odds  o f  
obes i t y  and  over we igh t .  The  cons umpt i on  o f  m i l k ,  c hees e ,  y ogur t ,  
b read ,  sandwic h ,  f ru i t ,  c ak es ,  choco la tes ,  desser t s  was  ass oc ia t ed  
w i t h  a  l ower  chance  o f  be ing  over we igh t .  Fu r the rmor e ,  
c onsumpt i on  o f  b r ead ,  s andwiches ,  F renc h  f r i es ,  Ju i c e /Nec t a r ,  
c ak es ,  choco la tes ,  dess er t s  and  o the r  good ies ,  dec reas ed  the 
odds  o f  obes i t y.   
I n  add i t i on ,  mos t  ove r we igh t  wom en wer e  t hose  who  c onsumed 
mor e  f ru i t s ,  m i l k ,  cheese ,  yogur t ,  and  had  lower  i n tak e  o f  pas t r ie s  
and  SSB c ompar ed  w i t h  obes e  women and  men  w i th  ove r we igh t  o r  
obes i t y,  wh ic h  l eads  us  t o  t he  hypo thes i s  t ha t  ove r we igh t  women 
a re  mor e  conc erned  w i t h  t he  f ood  cho i ces  ea r l i e r  t han  men ,  a f t e r  
ad jus t ing  f o r  po ten t ia l  con f ounders .   
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